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SUMMARY 

This report covers the results of the investigations concerning 
the stepwise reactivation of NNPMC's Iwopin Paper Mill Project, 
and its technical and financial implications. 

The project is an integrated bleached kraft pulp and paper mill 
with approx. 100'000 BDM t/y of pulp, two writing and printing 
paper machines designed for approx. 170 t/d, and auxiliaries for 
an "island" operation. 

Mechanical status and previous approaches: 

The project construction work commenced in 1977 and stopped in 
1983, leaving the mill incomplete, due to financial and other 
constraints. Since this time, it rests idle at a rather advanced 
stage of delivery, construction and erection of equipment. The 
overall degree of completion is estimated to be 

- approx. 90% for procurement of equipment and supplies 
" 85% for civil works, and 
" 45-75% for equipment erection, 

whereby considerable differences exist for the degree of mechanical 
erection of the individual mill sections. 

As the buildings are in an advanced stage of completion, the 
condition of the equipment under roof appedrs to be fair, with 
a rather wide band of uncertainty. No syste~atic mothballing has 
been undertaken. 

1989, the Federal Government of Nigeria r~quested technical. 
assistance from UNIDO, to provide advisory services for the 
projects reactivation. 

Unlike previous approaches to this task, by 

- Parsons and Whittemore Lyddon, U.K. in 1987 and 
- Stothert Management Services, Canada (the former technical 

partner of NNPMC) in 1988, 

who both proposed a complete mill reactivation, UNIDO suggested 
a stepwise procedur~, and contracted HANS RAHM INGENIEURPLANUNG 
(HRAG), Switzerland to execute the corresponding advisory work. 

Models of approach: 

3 consecutive steps of reactivation were envisaged by HRAG: 

Model A: Operation of the paper converting plant and the 
existing diesel generators, producing paper in sheets 
from purchased rolls. ' 

I 11 Ill I 

I I 11 I I I 
I I 11111 I I 11111 I 

I 11 111 ill 111 Ill II 

' 

. I. 1• 

- - ----· - - --·----···------ .. •· --- _ 1. _ __'._1 ___ j 



I 

I 

I 

I 

I 

p-51011/03.6-2 -2-

Model B: Operating of o~e paper machine line, with purchased pulp 
and the converting plant. Power supply would be from 
a new package diesel generator, steam for process from 
a new low pressure package tniler. i 

Model C: The whole mill including pulp mill and forestry 
is reactivated. 

o!_'.)erations I 

In a first evaluation (Phase I of HRAG's work, see separate 
report), Model A was ruled out as economically not viahle, whereas 
Model B, requiring approx. US$ 15'000'000,- for fixed investments, 
and US $ 20'000'000,- for working capital, and assu~ing that all 
costs and expenses incurred upto now a~e regarced as sunken costs, 
showed a FIRR (financial of internal rate of return) on the 
additional investment of 16%. 

The ongoing reactivation of the whole mill, i.e. Model C, out 
of Model Bis covered by this report (Phase II report). 

Capacities envisaged: 

Model R: Increasing from 40 1 000 tpy of pa~er in the 1. year to 
57'800 tpy for the consecutive years, 

Model C: Similarly increasing, and finally reaching 115'600 tpy 
of paper and 34'100 tpy of sales pulp. 

Market: 

The market situation has superficially been reviewed only: The 

I 
I 
I 

I 
i 
I 

local requirements of 110'000 tpy of writing and printing papers 
(1990) would not be covered by the Model B production (40'000 . 
to 57'000 tpy), whereas Model C could, the~retically, fully replace 
the present imports, and a surplus could be exported. Confirmative · 
market surveys are, however, recommended in case of the decision 
to go ahead with the reactivation. 

Main raw materials: 

Bleached pulp for Model R would be imported. 

The results of the hrief assessment of pulp wood for Model C shows 
that the supply potential exceeds requirements in the first 
5 - 10 years of operation, but afterwards, it would drop helow 
demand. This cl~arly indicates the need to continue the plantation 
of Gmelina arborea in time. 

Chemicals and additives are available, or are produced at the 
mill 5ite. 

Technical concepts: 

Model R reactivate$ one paper production line, including the con- 1I 

verting plant. As the reactivation of the boilers and power L generators would~:an~~o: __ large ~pen~es~T~ installati~~-~f - j 
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small package units (boiler, diesel generator) are proposed. 

A part of the housing colony wo~ld he activated. 

Model C ~ases on a running Model B. The pulp mill would b~ 
reactivated ?.3 origina~ly planned, with the exception of th~ bleach 
plant and consequently, the chemicals preparation. They would 
have to be modified to suit today's requirement of reduced 
emissions of chlorinated organic compounds in the effluent, by 
replacing most of the chlorine and hypochlorite by oxigen and 
peroxide. 

The paper mill would be completed by starting the second paper 
line as well. 

All auxiliary plants and the housing colony would be completed 
as originally planned. 

Time schedule for implementation: 

The stepwise reactivation is expected to take approximately 
A years: 

The 1. and 2. year is required to definitely indentify and 
order new and replacement equipment for Model B. 

In the 3., 4. and 5th year Model B wor~s with increasing output 
(40'000 to 57'000 tpy). Meanwhile, identification, ordering, 
supply and erection of new and replacment equipment for 
completion of Model C takes place. 

- In the 6th year, Model C starts up, and reaches its rated 
capacity in the 8th year. 

Investment costs: 

The investment costs to complete the project are estimated as 
follows: 

- Preinvestment expenses: U£ $ 32,0 million 
- Capital expenditure for 

paper mill (Model B) : us $ 57,2 million 
- Capital expenditure for 

pulp mill (Model c): us $ 1A6,0 million 

Financial appraisal: 

NPV and FIRR 

The calculation of the net present value (NPV) and the financial 
rate of return (FIRR) follows, the assumptions and the method 
outlined helow: 

' 

- The calculation applies the, sunken cost approach, 
- the time period for the analysis is 17 years, 

L~ 
~I . . 
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the calculaLion is done in real terms l:>ased on 1990 prices, 
- at the end of the projection period, the accumulative built

up working capital is assumed to be recovered in cash, 
- the residual value of the pla~t is considered to be zero tor 

the paper line. 
- in case of the pulp line a residual value correspo~ding to the 

balance of economic life (15 yea~s) and actual usage has heen 
considered and 
the net present value is computed for a discount rate of 10~. 

The calculation assumes the subsequent commissioning of 
Model B in 1993 and the start of the Model C in 1996. The 
anticipated sales of printing and writing paper total 115'600 
tons anually. The financial rate of return has been competed at 
17,7%. The net present value at 10% is US$ 107,4 million. 

If Model B is regarded individually, the rate of return based 
on updated prices is 11 ,1%. The anticipated sales of printing 
and writing paper in this are total 57'800 tons annually. 

Sensitivity Analysis - FIRR 

In addition to the calculation of the FIRR for normal conditions 
(as outlined above) the effects of reduced/~ncrease, paper prices, 
pulp and pulpwood costs, salaries and wages, energy, capacity 
utilization and investment costs have been analyzed. The financial 
rates of return are shown as follows: 
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Project finances 

The projection covers the period from 1993, the commissioning 
of Model B, till 2007. 

(1) Profit and loss account: 
The project is expected to generate a positive net surplus only 
afer commissioning of Model C, i.e. from the year 2000 onwards.The 
delay must mainly be attributed to the high depreciation allowance 
and the heavy financing costs. Thus the financial performance 
of the pulp and paper mill is very much related to the share of 
equity financing and the actual lending terms and conditions. 

(2) Projected bal3nce sheet: 
It reveals a worsening debt/equity situation due to the 
accumulation of losses during the initial production years. 

Break-even analysis 

The analysis shows that the ?roject is operating initially above 
its break-even level. In 1999 this level drops to 86% and from 
there declines steadily down to 51% in 20C7 due to declining 
interest costs and depreciation allowance. 

Mannedorf, 30. April 1991 

Report prepared by 
R.J. Schut 

72. 
R. Stoff 

H. Rahm 

I • I .. 
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1. INTRODUCTION 

The United Nations Indust~ial Development Organization, Vienna, 
Austria (UNIDO) has requested HANS RAHM INGENIEURPLANUNG AG, 
Mannedorf/Ziirich, Switzerland (HRAG) to provide "High Level 
Advisory Service on the Reactivation of the NIGERIAN NATIONAL 
PAPER MANUFAC'roRING COMPANY LTD., - Iwopin Paper Mill" (NNPMC). 

In a first step to the implementation of the task, the 
"Phase I", HRAG's work consisted of a preliminary technical 
and economic asstssment of the situation of NNPMC and the 
mill, and a speci~ication of the technical and financi~! 
implications of a stepwise activation of the proje~t. 

UNIDO, in their "Terms of Reference" (vide Annex A-1 ), re
commended the stepwise approach to the rehabilitation. 

As a result of the Phase !·-work of the assessment, two 
models "A" and 118 11 of a partial operation of the mill have 
been studied. 

From the technical point of view, both Model A 
(converting only, 35 1 000 t/a) and Model B (one paper machine, 
converting and part of the auxiliary plants, 50'000 t/a) are 
technically feasible. 

From the financial aspects, however, 

Model A (converting only) did not appear attra~tive, the NVP 
and the FIRR are negative, whereas 

Model B, on the other hand, showed an interesting FIRR of 16% 
on the new investment. It was concluded that Model B is a 
proper basis for the 1. step of the project reactivation. 

The whole mill's rehabilitation (Model C) was only super
ficially covered by the Phase I Report, as the establishment 
of fairly reliable investment costs we~e impossible to achieve 
within the short time available. -

Furthermore, it appeared to be desirable from HRAG's point 
of view, to modify UNIDO's terms of reference slightly to 
the effect that a brief review of the wood supply situation 
was also included in the project appraisal. (Revised T.o.R. 
vide Annex A-1) 

This report (Phase II) now covers 
' 

the updated Phase I, i.e. paper manufactµring from 
purchased pulp only (Model~ and 

' - the development of the who~e 
(Model C), subsequent to t~e 
Model B,. 

111 I I 11 I Ill I I I 1111 

pulp and pap~r mills reactivation j 

mill's opera~ion according.~~~ I 
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In implementing this =-ssessment, HRAG cooperated with the 
firm GOPA, Bad Homburg, Germany for the preparation of the 
report sections on local input data and costs and on the 
economic and financial analysis. 

HRAG also used the very valuable input from Messrs. A.M.Oseni& 
Ass., Ibadan, Forestry Consultants, regarding the wood avai
lability investigations. 

. I . ~ 
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2. STATUS ANALYSIS 

2.1. Consumption of Printing and Writing Paper 

The annual writing and printing paper requirements 
of Nigeria in 1990 are estimated to be 110'000 t/a 
(vide table in Annex A-2.1). The assumed capacity 
for Model B (50'000 t/a) is thus well below the annual 
requirements, which are, at present almost 100% 
imported. 

Model C, the whole ~iil's reactivation, bases on the 
ultimate production of 115'600 t/a of woodfree printing 
and writing paper in 1997, after a phasing-in period 
(Model B until start-up of Model C) between 1993 and 
1997. 

It is assumed that by that time, 
- either the local demand has been developed to 

this level, or 

- the balance between local consumption and 
production is exported. 

As soon as the detailed financing negotiations for 
the reactivation of the whole mill starts, a 
corresponding, confirmative market survey has to be 
commenced as well. 

. I .. 
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2.2. Raw Material Base for Pulp, Printing and Writing Paper 

2.2.1. Imported Pulp 

In phase I "Model B" provides for the manufacturing of 
paper from imported pulp. Pulp of various brands is 
presently imported already by the other 2 Nigerian paper 
mills. 

The following CIF Lagos prices have been used for the 
Phase I Report: 

Bleached longfibered kraft pulp: US $ 840,-/a.d.t 
Bleached shortfibered kraft pulp: US $ 790,-/a.d.t 

With the implementation of phase II, i.e. Model C, 
the pulp requirements for the production of paper 
will be covered by the own production, except for a 
relatively small quantity of longfibered pulp, for blending 
with the locally produced pulp for technological reasons. 

The pulp prices have come down du1~ng 1990, and are actually 
still dropping. In the calculations further down, the 
following figures were used for Model C: 

Bleached longfibered kraft pulp: US $ 825,-/a.d.t cif 
Bleached shortfiberes kraft pulp: US $ 725,-/a.d.t cif. 

---·---------, ,· ----------,.----,-r-· -~----·-1-~_J 
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2-2-2 Wood 

(1) Pu1pwood Pbtentia1 

Pulpwood refers to the wood species of G•eli~a Arborea with a 
diameter of above 7 Cll. The wood is delimbed and debarked and 
cut to length of 2•. The calculation of the pulpwood Potential 
is based on the plantation records compiled by the Forestry 
Management, Evaluation and Co-ordination Unit (FORMECU) in 
Ibadan. Nigeria. Accordingly the accumulated plantations of 
Gmelina Arborea in the Omo/Ogun and the Oluwa/Ondo region 
cover approximately 35,000 ha at the end of 1989.Further 

1 details are contained in the table 2.2.2-1 on the following 
page. The afforestation measures from 1990 ~o 1995 follow the 
AfDB projection while afforestations after 1S95 have ~een 
assumed to continue at the level of the average annual 
afforestation results achieved during the period from 1975 to 
1995. Reductions for watershed and losses due to insufficient 
weeding, fungus or forest fire have not been considered. It 
assumes i~proved forest maintenance and fire protection. 

·rhere were four main objectives for settin~ up the Gmelina 
plantation in Ondo and Ogun: 

a. to provide short fibre pulpwood 

b. to increase roundwood production from plantation 
development in order to meet part of Nigeria's increasing 
demand for utility grad~ timber 

c. to provide employment and social services and to increast: 
local wood production 

d. to improve foresL management 

The estimate of the available pulpwood potential has been 
based on the following basic data and assumptions: 

- density 
- yield 
- bark 
- harvest losses 

- timber 
- fire wood 

0.35 dry m3/ton green weight 
20 ~3 sob/ha/year 

20\ - 16.5\ m3sob (1) 
5.5\ - 7.5\ m3aob (1) 

0\ - 65\ m3sub (1) 
10\ - 30\ m3sub (1) 

Cl) depending on the age group. For further details refer to 
Annex A-2.2.2-page 2. 

The analysis considers the harvesting methoa of clear cutting. 
The corresponding specific pulpwood quantities per age group 
{Annex A-2.2.2-page3) have been established in two steps: 
first the losses for bark and harvesting have been deducted 
from the standing volume over bark. The result is the volume 
harvested under , bark, which wi 11 be used as timber for' saw 
logs, poles, 

I I I I II 
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Table 2.2.2-1: Plantations o~ G•ellna Arborea 
(ha) 
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1 etc. , as pulpuood for printing and writing paper and as 
' firewood. In a second step the esti•ated •axi•um and •1ni.•ua 

share of timber and firewood is deducted in order to establish 
the full range of the specific pulpwood potential. 

Further to the above the plantation areas have been split into 
age groups, i.e. below 10 years, 10 years. 16 years. 21 years, 
25 years and above. (refer to Annex A-2.2.2-pagel). 

The annual pulpwood resources have been determined by 
multiplying the available or projected plantation area of a 
specific aye group with the specific pulpwood potential. The 
results are compiled in Annex A-2.2.2-page4. They have further 
been plotted against the actual requirements of Iwopin 
papermill. Figure 2.2.2.1 reveals that the pulpwood potential 
exceeds the requirements substantially during the initial 
production years. Thereafter, however, it drops to less than 
1/5 of the demand iaproving slightly from the year 2005 
onwards. If, however, supply is harmonized with the actual 
demand, the pulpwood supply could be secured up to the year 
2004/2008 depending on the share allocated for timber and 
firewood. This indicates clearly the need to extent the 
Gmelina plantations in time. The required areoCl depends to a 
large exteGt on the growth cycle and the share of timber and 
firewood. 

Figure 2-2-2-1: Projected. Pulpwcx:Xl Pt>tentia.l 
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(2) Pu1pwcxxl Cost 

The following coaponents have been considered to establish the 
rele~- : pulpwood costs: 

harvesting or logging costs. They comprise felling. 
d~li•bing. bucking and debarking 

- skidding on the road 
- transport costs. Charges !or loading and unloading are 

esti•ated separately 
- costs for road construction and maintenance 
- costs for afforestation measures considering only the 

replanting of the cut trees while an extension of the 
plantations has not been included. 

The main parameters generally affecting ahove costs are: 

- the species and size of trees found in a given stand 
- the topography of the area 
- the harvesting method 
- labour productivity 

the density of stacked wood and 
- the distance between the stand and the mill. 

The analysis has been based or. tne following assumptions: 

- pulpwood has been specified as debarked wood of 2m length and 
with a diameter above 7cm 

- the topography is easy 
- the proposed harvesting methods for thinning and clear 

cutting are summarized below: 

----------------------------------------------------Operation Thinning Clear Cutting 
----------------------------------------------------FP.lling 
Delimbing 
Bucking 

Debarking 
Skidding 
up to lOOm 
up to 250m 
> 250m 
Loading 

hand saw chain saw 
axe axe 
hand saw chain saw 

Crest) 
hand saw 

manual manual 

manual 
manual 
tractor 
manual 

manual/tractor 
tractor 
tractor 
manual 

----------------------------------------------------
- the average distance between the paper mill 

plantations has been assumed to be 60 km. and the 

The following table summarizes the computed pulpwood costs for 
' Gmelina. It also contains the estimate prepared by Parson & ,I 
' Whittemore in 1987. 
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2.2.3 Chemicals and Additives 

Chemi~als for Pulp Making 

The following chemicals and additives are required for 
the production of wood pulp. 

- salt cake 
- lime stone 
- sodium chloride 
- sodium carbonate 
- sulfuric acid 
- various chemicals and additives for electrolytic 

plants and peroxide production 

The table in Annex A-2.2.3 p~ovides the relevant infor
mation. 

Chemicals and Additives for Paper Making 

The chemicals and additives required for the production 
of printing and writing paper comprise: 

- alum 
- rosin size 
- starch 
- china clay 
- papermaking additives, like 

dye 
retention aid 
de foamer 
optical brightener, etc. 

The table in Annex A-2.2.3 provides the relevant informa
tion on the sources and prices of the above chemicals 
and additives. 

. I . . 



--·--------------------------~ 

HANS RAHM tNGEl'litEUR?LANUNC: -"G 

P-5108/03.6-2 -16-

2.2.4 Packaging 

Pulp Packaging 

Market pulp is sold in bales wrapped in pulp sheets and 
tied with galvanized steel wire. 

Packaging for Paper 

Packaging material is supplied by the Nigerian Paper 
Mill in Jebba. In March 1990 the ex-factory price for 
125 g/m2 wrapping paper was Naira 10,943 per t or Naira 
11,250 pert free Iwopin paper mill. 

. I . . 
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l.3 The Ma~ional Nigerian Paper Manufacturing Co.Ltd 

2.3.1 0wnership 

Owners of the Iwopin Paper Mill are the Federal Government, 
and the State~ of Oya, Ondo and Ogun. The following tabel 
provides the r~levant details on the allocation of shares 
and the actual paid-up capital: 

Share holder Shares Capital Actual Paid Call-in-
Paid-up up Capital arrears 
1000Naira 1000Naira 1000Naira 

Fed. Goven. 70% 98'000 98'000 0 
Oyo State i0% 14'000 6'269,7 7'730,3 
Ondo State 10% 14'000 6'~69,7 7'730,3 
Ogun State 10% 14'COO 6'269,i 7'730,3 

Total 100~ 140'000 116'809.1 23'190,9 

Source: Iwopin Paper Mill 

The Federal Government assumes that it covered the call
in-arrears and therefore recognizes the following 
distribution of shares: 

Share holder 

Fed. Government 
Oyo State 
Ondo State 
Ofua State 

Shares 

88% 
4% 
4% 
4% 

Actual Paid 
up Capital 
1000 Naira 

121 '190,9 
6'269,7 
6'269,7 
6'269,7 

The original status of the 70/10/10/10 distribution has 
legally not been forfeited, since no deadline was given 
to the State Government to completely pay up th~ir share 
caoital. The balance sheet considers therefore the additional 
payment by the Federal Government of Naira 23 1 000 1 000 as 
additional loan. 

I I 

I I 
I 

I 

I 

I 

_j' ' 

" 
" 

11111111 I II 11 111111 ill 

I I Ill I I 



P-5108/03.6-2 
-18-

2.3.2 Organization, Management and Manpower 

As the mill is net able to run in the present status, it 
is quite obvious that no organization, management and 
manpower exists to operate the mill. 

The set-up of manpower in spring 1990 is illustrated in 
Annex A-2.3.2. 

''~ 
' ' 

' ' ' 
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2.3.3. Financial s~atus 

The financial status of chc Nigerian National Paper Manufacturin~ Comapny Ltd. at 31st 
December 1989 reflect~ the unusual situation of an enterprise, which did not start opera
tion although the m.ijority of equipment had already been installed seven years ago. As a 
result the company's current liabilites exceeded by far the current assets at 31st Decem
ber 1989. A breakdown is given below. 

Current Liabilities 
Sundry creditors and accruals "laira 145.2 million 
Current portion of loan Naira 65.8 million 
CBN Bank loan Nairn 67.4 million 

Total Current Liabilites Naira 278.4 million 

Current Assets 
Down payments Naira 4.1 million 
Other debtors Naira 1.2 million 
Bank account ;\:aira 2.1 million 

Tmal Current Assets ~aira 7.4 million 

The current portion of loan include-; defaults on local loans as well as unpaid intcre>' 
charges on the foreign loan. 

The details of the local loan situation arc summari7..etl in tahle 2.2.3-1: 

Table 2.2.3-1: Local Loan Situation as at 31.12.1990 ( + ) 

Or!g'..n&l Loin In-t ~ratortua ~ratorlta ~t 11.&l.onoe 31. 12. 1989 ( 1000 Nai ... ) 

Rate p.a. •or Inte- ior Prin- Period 

.._t c:.ipal De!-..lta -=otal 

1000 Naira Plllburwe- c,......1 ,,......, (years) Loin )Jtsl'.ald-

!n<nt Date Inte.._t Prlncipal Total 1rq 

11.784 10/2/81 • l 5 15 9.034 4.8.39 2. 7'".JO 7.604 

31.000 30/12/81 • 3 5 15 25.600 13.408 6.400 19 .808 

12.600 20/12/82 9' 0 ) 10 7.~ ~.889 5.040 10.929 

5.500 1/6/86 9' 0 2 10 4.950 1.41.0 550 2.035 

21.000 1/6/85 9' 0 l 5 16.800 7.372 4.20(; 11.666 

' 1.000 10/84 9' 0 ) 5 ' 10 423 WO 623 

' 

' 500 21/12/84 9' 0 ) 5 lOO 212 200 412 

' ' ' 
84.)84 ' "·°" lJ.(i(XJ 19.S40, SJ.m 

' ' 

' ' ' ' 
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2.4. Condition and Status of NNPMC Facilities 

2.4.1. Machinery and Equipment 

Physical Condition·;; of Plant Equipment 

The HRAG/GOPA visits in March and ~ov./Dec. 90 could, in 
essence, confirm the statements expressed in the Par5ons 
and Whittemore (P&W) study that the visible condition of 
the equipment is better than what would have been expected. 
It reflects, no doubt, the quality of materials and #ork
manship of the works already done, the efforts of t~e cus
todidns and the fact that substantial part of equipment 
is under cover. No system~tic mothballing, however, has 
been undertaken. 

More important for a possible start-up of equipment is 
the internal condition. Short of a detailed physical in
spection and testing at this stage, only educated 
speculations can be made on this subject, resulting in 
a rather wide band of uncertainty. Particular fields of 
concern are: 

I I I II 

Corrosion of gears, roller or ball bearings etc, due 
to moisture entering the equipment by "breathing" when 
the ambient temperature changes,and sometimes enhanced 
by electrolytic action when non-ferrous materials are 
in contact with steel. As temperature fluctuations are 
not large at the site and the ambient air relatively 
free of corrosivity, it is unlikely that material damage 
took place. 

Corrosion of electric equipment. In particular, con
tacting surfaces in low voltage and low power control 
circuits, such as mechanical relays and switches, can 
develop nonconducting layers when idle, leading to {some
times dangerous) failur~s in the control functions which 
are often very timeconsuming to detect. 
The suppliers of papermaking and converting equipment 
who were contac~~d, expressed, unanimously, concern 
about the inter; ,1 condition of control panels and pro
posed to renew . ch equipment offhand rather than sug
gesting to reconaition it. (This is reflected 
in the high estimate for cost of preparation for startup 
in Models Band C.) 
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Deterioration by ageing of certain elastomers, such 
as ~overs of press and transfer rolls in the papermaking 
machines and some converting equipment, 
rubber and plastic hoses, etc. 
The paper machine manufacturer expre~sed the opinion 
that after about 10 years the elastomeric rel! covers 
would have become unsuitable and proposed to s~pply 
new covered rolls. 
For this reason, the new cost estimate for preparing 
a paper machine for startup is considerably higher than 
suggested in the P&W study. 

Erection 

In general, a large part of the main mechanic~! equipment 
has been ere~ted, whereas the secondary or auxiliary equip
ment and machinery has not or to a very limited extent 
only. Details on the individual status of erection by mill 
sections is contained in Annex A-2.4. 
The NNPMC's summary Jf completion of erection is judged 
to give the right order of magnitude, as follows: 

- Mechanical equipment 
- Piping 
- Tanks 
- Electrical, incl. motors 
- Instrumentation 
- Insulation 

Refractory and lining 

Completeness of Supply 

45% 
10% 
75% 
17% 
none 
none 
none 

As far as the completeness of supply is concerned, the 
results of the detail~d investigation carried out by P&W 
in 1987 have been found to be the correct basis for the 
judgement on the status, with a few components received 
sin~e those investigations, such as the liquefaction equip
ment for the electrolytic plant, various control equipment 
components, boiler tubing. 
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The general status of construction of the mill buildings 
and structures is considered to be rather complete. Only 
miner items (some stairs, platforms, railings and interior 
finishing for control rooms) are missing. 

Equipment foundations are mostly there, the grouting of 
the erected equipment is, however, generally missing (ex
ception: Papermachines). 

Lining of concrete chests is missing, as well as the piping, 
nozzles etc. 

Building ventilation is not installed. 

The effluent lagoon still requires its lining, and, to 
some extent, repair work ori the earthen walls. 

The conditions of the buildings is also judged favourable: 
The roofs ;ppear to be essentially rainwater tight, as 
only a fe~ Jigns of water damage were visible on equipment. 

The administration building requires a general overhaul 
and of course, the complete office equipment must be provi
ded. 

2.4.3. Infrastructure 

The condition of the infrastructural items (housing, trans
port connections, water intake and effluent disposal) was 
investigated by comparing the actual situation with the 
findings of P&W in1987. {A general overview of the status 
is given in a NNPMC tabulation in Annex A-2.4). 

Generally it was found that the results of the P&W investi
gations about the status and the reconditioning requirements 
can be confi~med by the HRAG/GOPA observations 
in 1S90. 

This means that the reactivation of the townsite, or at 
least parts thereof, is an absolute necessity for the pro
ject reactivation, as no other possibilities for accommoda
tion of foreign and local staff for erection, co~~issioning 
and startup exists in the vicinity of the mill. 

It further means that the water intake system needs to 
be completed, whereas only minor improvement appears to 
be required for the road to and within the mill (stabilisa
tion of surfaces). 
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After the suspension of construction, 1983, two studies were 
made to determine the feasibility of reactivating the Iwopin 
project. 

The first was a comprehensive appraisal by Parsons & Whitte
more Lyddon Ltd., presented in June 1987, the second was 
in the form of a proposal by Stothert Management Ltd. (the 
technical partners in the initial phase) shortly afterwards 
to complete the mill and realise its full potential. 

In both studies the opinion is expressed that the project 
is (still) technically and financially sound. It must be 
stressed, however, that in both cases the return of investment 
is based on the new capital required for the completion only, 
and all the investment and other cost up to now, i.e. US 
$ 335'000'000, is regarded as "sunken" cost. 

The capital requirement assessed in both studies is substan
tial: US $ 136'000'000 + Naira 204'000'000 for P&W, and US 
$ 194'000'000 + Naira 304'000'000 for Stothert. (Naira 
at the respective time values.) 

A brief analysis of the reasons for the differences shows 
that Stothert's estimates contain considerably higher costs 
for pre-construction, construction, erection and management, 
thereby more than offsetting P&W's substantially higher esti
nate for mill equipment to be purchased. 
P&W proposes, in view of the fact that the plant's technology 
and sophistication of equipment and systems reflected the 
state of the art of the late seventies, to introduce newer 
techniques in a number of cases. 

The financial statements in the studies are based on different 
annual paper production: P&W uses 65'000 ft/a, Stothert 92'000 
ft/a. This difference is not explained. 

P&W proposes, as an alternative, to raise the paper mill 
capacity to 100'000 ft/a for better viability. 

I I I I I I I 



P-5108/03.6-2 -24-

3.2. Selection and Evaluation of Alternative 

Besides the total plant reactivation approach (as presented 
by P&W and Stothert), and the stepwise, or phased schedule 
outlined further down under 3.3, other alternatives have 
been contemplated, with the following results: 

A- Liquidation of NNPMC and sale of the equipment, piecemeal 
or in groups, to other interested parties outside Nigeria: 
By all practical experience, considering the basic difficulty 
in finding suitable buyers, the seconcihand value of unused 
equipment over 10 years old, would not be more than approx. 
15% of the original value. This loss, plus the losses involved 
by abandoning the buildings and structures, as well as the 
ir~rastructural facilities etc. - even if the slim chance 
of selling it to other interested industries would materialize 
- is considered too extreme to pursue this alternative se
riously. 

B- Liquidation NNPMC, and sale of part of the equipment to 
one or both other Nigerian miils: 
As all mills in Nigeria are State owned, this would not mean 
any commercial benefit. It would mean taking the money from 
one pocket to the other, plus the additional cost of dismant
ling and reerection, pl:1s new buildings at the new site. 

C- Liquidation of NNPMC, and sale of the whole mill in situ 
to an existing, large pulp and paper manufacturer with inter
national activities in production and sales: 

This alternative would mean the privatization of the whole 
enterprise, and leaving it to the new owner to complete and 
operate the mill, presumably including the forestry operation. 

This could be an interesting option, if the reactivation 
approach as outlined further down (3.3) would not be suffi
ciently attractive, or would not materialize, due to other 
reasons. 

- A variation to selling the mill may be its leasing to an 
international pulp and paper manufacturing company. 

I 
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D- As far as the st~pwise approach is concerned, the 
individual operation of the caustic-chlorine electrolytic 
plant has been suggested earlier. 

This is, however, not recommended by HRAG/GOPA for further 
investigation in connection w~th the Iwopin reactivation, 
for the following reasons: 

- Additional equipment would have to be purchased, ~hich 
afterwards, when the whole mill is running, would not 
be required anymore: An evaporator, to concentrate cau
stic soda to the required level for sale, and a 15t/d 
chlorine liquefaction unit, as the present one has only 
approx. 25% (5t/d) of the capacitiy of the electrolytic 
plant. 

Furthermore, pressure tanks and bottles to safely store 
and distribute the liquid chlorine, along with mainte
nance facilities, would be required. 

- The power requirements (connected load approx. 7.0 
MVA) demand the hog fuel (or oil) boiler to be finished, 
the condensation turbo generator set to be made opera
tive, besides the general services like wdter supply 
(for feed water), electrical distribution, etc. 

- As the bleaching sequence is proposed to be changed 
in Model C, in order to reduce chlorine as bleaching 
agent and substitute the same by peroxide and oxygen, 
the capacity of the chlorine and alkali production plant 
changes, too. In other words, the whole bleaching che
micals preparation plant will be different, i.e. new. 

This means, however, that the electrolytic plant 
equipment as already supplied to Iwopin would be availa
bel co sale, or for the installation elsewhere in 
Nigeria. 

l--~-~ :: :, I 
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3.3. Technical and Orqanizational Concepts 

HRAG/GOPA'sconceptual approach of the partial rehabilitation 
of the mill originally resulted in the following 3 models: * 

Model A: Operation of the paper converting plant with 
power supply from the existing diesel generators, 
producing paper in sheets from purchased rolls. 
Due to insufficient economics, this model has ceen 
dropped in Phase I of this assessement. 

Model B: Operation of one paper machine including stock 
preparation and the converting plant. Power supply 
would be from a new large diesel generator, steam 
for process from a new low pressure package boiler, 
water from the water treatment plant. 
Paper would be produced from purchased pulp. 

Model C: The whole mill including pulp mill and forestry 
operations is reactivated. 
This model is developed here as the logical extension 
of Model B, after this has been implemented and 
successfully operated. 

3.3.1. Production Programs 

For Model B, i.e. one of the paper machines working, using 
purchased pulp, 2 different grades of paper are assumed 
to be produced: 

Grade WC, the lower price "wood containing" writing 
and printing papers without surface treatment, 
and 

Grade WF-1, the top quality "woodfree" papers, with a size 
press surface treatment. 

The furnish for Model B-concept is as follows (per Ft): 

Grade WCi "wood containing" eaeer: 
additives total 
total fibre 
TMP (60%) 
Chemical pulp, LF (40%) 

Grade WF-1i"woodfree"i 
additives total 
total fiber 
of which 30% = LF 

70% = SF 

Both grades: 
moi~ture content 6%: 

110 kg 
870 kg od 
505 kg od = 590 ad 
335 kg od = 375 ad 

surface-sized eaeer: 
150 kg 
840 kg 
250 kg od = 280 ad 
590 kg od = 655 ad 

60 kg 

L-*.:..,,' _s_e_e_a_l,_s_o_A_n_n_e_x_, -___ 3_. 3 __ B_l_o_c_k __ d_i_a_g_r_a_m _________ ,--,--~' .,.----;-;-;;-.,.-~ I. ti •• 
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For Model C, two grades of paper, and one grade of sales 
pulp are assumed to be produced: 

Paper Grade WF-1, wood free writing and printing paper 
with surface treatment, and 

Paper Grade WF-2, the same paper but without size press 
surface treatment. 

The furnish for Model C-concept are as follows, per Ft. 

Grade WF-1: Woodfree printing+ writing paper, with 
surface sizing 

Additives total 
Fiber total 

of which 30%=LF 
70%=SF 

150 kg 
840 kg 
250 kg od = 280 kg ad 
590 kg od = 655 kg ad 

Grade WF-2: Woodfree printing + writing paper without 
surface sizing 

Additives total 
Fiber total 

of which 30%=LF 
70%=SF 

110 kg 
880 kg 
265 kg od = 292 kg ad 
615 kg od = 684 kg ad 

Both grades: Moisture content 6% = 60 kg/t 

As far as production quantities are concerned, the 
following base assumptions apply: 

for Model B: The papermachine capacity, at 100% 
efficiency, according to the specifications of the 
supplier, Escher Wyss, is 200 t/d, or in 340 d/y, 
68'000 t/y. A rather conservative 73% capacity utilization 
has been used, to arrive at 50'000 ft/y, whereby the split 
of 35'000 ft/y in sheet form, and 15'000 ft/y in rolls 
has been made. 

For Model C: 
Pulp 101 '000 ad t/a, of which 23'600 ad t/a market pulp 
Paper, woodfree, with surface sizing 57'800 Ft/a 
Paper, woodfree, no surface sizing 57'800 Ft/a. 

I The production of wood containing paper is not continued. 

I 3.3.2. Reactivation of Production Lines Models B and C 

I In order to expedite the implementation of Model B and 
j to save on expeditures, it would be advisable to make use 

, I as much as practicable, of equipment from those departments 
which come on stream later, in Model C. This would 'be 
particulary valid for general pu~pose equipment such as 
pumps, motors, e,lect 1ric equipment,, .1strumentation," 
(control) valves etc., 
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It goes without saying that such a procedure must be well 
controlled and administrated, so that at a subsequent 
revitalisation of the pulp mill (Model C) the parts can 
be reordered. 
Another advantage is that further deterioration by non
use of those parts would be avoided. 

The production line rehabilitation of Models B and C may 
be described as follows: 

Model B: Pr~ducing Writing and Printinq Paper on One 
of the two Paper machines 

Fibrous base material is purchased in the form of short 
and long fibered woodcontaining and woodfree pulp. 

- Purchased pulp, in grades as required, is dispersed 
(slushed) in (recycled) precess water in the pulpers. The 
pulp suspension is then treated in refiners (beating) for 
optimum paper making properties. A number of chests 
(tanks)are available for intermediate storage, ho~ogenizing 
and blending of the pulp suspension. 

- Paper additives, required to give the paper specific 
qualities (starch, size, fillers, shade or colour) are 
prepared in the additive preparation plant. 

- Various pulp qualities, broke (recycled production 
waste)and additives are blended in the ~orrect proportions 
to form the papermaking stock. 

- After final cieaning in rotary screens and hydrocyclones, 
and addition of certain agents to prevent foaming and 
fouling in the stock and water circuits and to enhance 
retention, the paper stock is made into the sheet on the 
paper machine. This machine consists of a wire section, 
where the paper web is formed, a press section ~here the 
web is dewatered by pressing, and the drying section, where 
the moist web is dryed to an (endless) paper sheet. 

- Paper from the paper machine is rolled onto reel spools 
and then tr.ansformed to a slitter rewinder for producing 

a - custom sized rolls 
b - rolls for sheet cutters 
c - rolls for cut size cutters. 

- For these operations paper cores are required, made from 
kraft paper. For internal roll transport, a shuttle car 
system is available. 

- Custom sized rolls are wrapped, the heads covered, weighed 
and marked for shipping and dispatched~ 

. I .. 
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- For producing paper in sheets and reams, the sheet cutters 
are used. After cutting the sheets are stacked in reams 
(500 sheets), then wrapped in wrapping paper on the ream 
wrappers and hence labeled and dispatched. 

- For producing paper in cut-size (small size) sheets, 
narrow paper rolls produced from wider rolls on a slitter, 
are transferred to the cut-size lines consisting of 
sheeters and packers, then palletized and dipatched. 

- Culled rolls can be "salvaged" on the slitter/rewinder. 

Special small orders in sheets can be made to size on 
the ~uillotine cutters, using air tables for ease of 
handling the paper stacks (reams). 

- Paper cores for paper rolls and for internal use are 
manufactured on the paper core making machinery, using 
purchased kraft or bogus kraft (e.g. from Jebba) and glue. 
Paper rolls are cut to roll size on a core cutter and 
notcher. 

- Trim generated at the roll slitters and sheet cutters 
is pneumatically removed and, along with imperfect sheets, 
etc. returned to the paper mill for re-use as fibrous 
material ("broke"). 

For special properties, e.g. for offset printing, the paper 
will get a surface treatment on the size press which is 
incorporated in the dryer section of the paper machine. 

For the purpose of this model, two basic paper qualities 
are assumed: 

a) woodcontaining writing and printing paper, repre
senting a cheap economy paper for mass products like 
schoolbooks, exercise books, computer paper, non-durable 
publications etc., and 

b) woodfree writing and printing paper for quality products 
like offset printing paper, stationary, copying paper, 
books, ledgers. This grade will be produced with surfacr; 
sizing. 

Model C: Producing of Bleached Gmelina Pulp and Woodfree 
Writing and Printing Papers on Two Papermachines. 
Sale of surplus bleached Gmelina pulp. 

For this model, one grade of bleached pulp and two grades 
of woodfree writing and printing paper {surface sized and 
non surface sized) will be ~ssumed~' 

- The pulp production line,' from woodchip preparation to 
bleached pulp b~ling will b~ compl~~ed as origi~a~ly 

I II I I I I I 
I I • • • 
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designed, with one exception. in view of the worldwide 
gradual decrease of the acceptance of pulp bleached with 
elemental chlorine and of paper made from such pulp, it 
is proposed to modify the bleaching sequence in order to 
minimize the use of elemental chlorine. 

The bleach plant equipment in place would further be used, 
but differently arranged: Instead of the original sequence 
D/C-E-D(orH)-E-D, a new sequnece 0 - D/C-EP(or EOP)-D-
D is proposed. 2 

The oxigen delignification would be low consistency, thus 
enabling the maximum reuse of the existing equipment. 

Both, oxigen and alkaline peroxide are produced on site. 

In this case, oxygen and hydrogen peroxide will replace 
part of the chlorine. This modification has no influence 
to speak of on the pulp properties, but the content of 
chlorinated organic compounds in the effluent is d=asticallyi 
reduced. i 

The departments for recovery of pulping chemicals will 
be completed as per original design, but the electrolytic 
plant for bleach chemical will be changed to suit the above 
mentioned changes in the bleaching process. The capacity 
of the chlorine-alkali electrolysis and the chlorine dioxide 
plant can be reduced, or changed, respectively. Plants 
for oxygen and hydrogen peroxide have to be added. There 
will be no excess sodium hydroxide for sale. 

The paper mill will be completed as orignially designed, 
i.e. both paperrnachines and the wh0le finishing and 
converting plant will be put to works. 

Certain modifications of the stock preparation system would 
become advisable, in case of availability and use of waste 
paper for certain grades of writing or printing papers. 

The availability of waste paper in Nigeria, in particular 
form large printing shops, should therefore be investigated 
as soon as a positive decision about the Iwopin project 
reactivation has been taken. 

I 
I 

I 
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The general approach for Model B with respect to the 
provision of the utilities and services is not to complete 
the complex steam and power generation units, as this would 
result in too high capacity and costs for the type of 
operation envisaged for this model. 

Instead, it is proposed that additional diesel generator 
capacity and a new package boiler for process steam will 
be installed. 
This equipment may be kept or sold after the whole mill 
(Model C) has been completed. 

In Mode! C, the utility and service departments will be 
completed as originally designed. 

As far as the individual utility units are concerned,the 
following arrangements are being proposed: 

WATER SUPPLY: 

For model B: A process water supply capacity of 
600-1000 m3/h must be foreseen. 

This quantity can be handled by one lagoon pump with reduced 
impeller (or by a suitable smaller pump from the pulp mill 
inventory). 

For clarification, 1/2 - 1 Pulsator will be sufficient. 
To suit the lower throughput, some modifications at one 
Pulsator may be required, in order to keep flow conditions 
in line with the design parameters (Pulsators must be kept 
in continuous operation for proper functioning}. 

For filtrating, a suitable set of filter bays can be 
selected to suit the lower capacity. 

The diesel engines for driving one lagoon water pump, one 
process water pump and the clearwell fire pump, must be 
operational. 

For Model C: The water treatment plant will be completed 
to its full design capacity, following the original concept • 

• 
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EFFLUENT DISPOSAL 

For Model B: The effluent of the paper mill has only little 1 

BOD load. It is sufficient to apply mechanical treatment 
in the clarifier only for fiber and filler removal. The 
aerated basins need not to be taken into operation. 
Permission must be sought to return the effluent 
(temporarily) into the lagoon at a suitable location. 

For Model C: As per original design, all clarifiers and 
the biological treatment must be operational. During th3 
ea~ly implementation stages of Model C it has to be assessed 
if the environmental legislation and propose1 changes in 
the bleaching plant lead to changes in the original design 
of the effluent treatment plant. 

POWER SUPPLY 

For Model B: The relatively low steam and power demand 
do not justify the high cost of taking into operation a 
power boiler or a package boiler and a turbc-generator. 

Instead, it is proposed that power will be supplied by 
the existing 4 diesel sets, complemented by about SMW diesel 
power from one or two additional diesel generators. 

Generation an<l distribution will be on the 3,3 kV level, 
feeding 3,3 kV/415 V transformers and the operational 415 
V distribution centers, and 3,3 kV motors, where necessary. 
Diesel oil will be supplied from the existing diesel oil 
storage tanks. 

An alternative to the purchase of the diesel set(s) could 
be a leasing arrangement. The le~sing period would be 
defined by the time required until model C, the whole mill's 
rehabilitation, leads to the operation of the existing 
steam turbines. 

For Model C: Basically the originally foreseen power 
generation with turbogenerators, using steam from the 
recovery boiler and power boiler will be operational. The 
diesel generators for standby and emergency power remain 
available. 

The power distribution systems will be fully completed. 

11 II I I 
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STEAM SUPPLY 

l"or Model B: As mentioned under power supply, the 
relatively low LP-steam demand of Model B technically does 
not justify the operation of the existing steam and power 
plant and the high cost of its completion. 

Instead , a new low pressure package boiler with a capacity 
of about 25t/h steam is proposed to supply.the paper machine 
drying section with steam. 

This boiler will be fired with fuel oil from the existing 
fuel oil supply system. 

As an alternative, the existing package boiler could be 
completed and activated as a low-pressure boiler, in case 
this is technically feasible. 

However, in order to be on the safe side, a new package 
boiler has been accounted for in the reactivation investment 
budgets. 

For Model C: HP-steam will be generated with the recovery 
boiler and the power boiler. 

Low pressure process steam is taken from the steam turbines, 
the LP-package boiler used in Model B will become redundant. 

3.3.4. Buildings and Civil Works 

For Model B: The civil works portion provides for the 
patch-up work on the paper machine hall, all the 
concretechests (incl. lining) and other structures for 
process machinery (incl. grouting), railings etc. 

The raw water pumping station needs clean-up and repair 
work; the primary effluent clarifier appears to require 
only minor repair. The pumping station of the effluent 
will need a protecti··~ roof. 

The new diesel generator set, as well as the new package 
boiler will be located on new concrete platforms, and in 
a simple shack type structure. 

The townsite, at least parts of it, is to be renovated, 
repaired, refurnished and connected to water supply, 
effluent disposal and electricity. 

For Model C: Basically, all mill buildings and structures 
as well as the townsite must be finished., 
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3.3.5. Organizational and Manpower Requirements 

The estimates of the manpower requirements have been 
established taking the particular location of the mill 
into account. 

Personnel requirements for the forestry operations are 
not included here, as they are covered in the wood costs. 

For Models B and C, the following numbers of manpower 
requirements have been nstablished: 

Dept. I Section 

General management 
Quality control unit 
Administration 
Finance 
Commercial 
Maintenance 
Production 

Total mill 

Model B 

3 
~4 

11 4 
32 
42 

126 
237 

578 

(for detail vide Annex 4.3.-2) 

Model C 

3 
27 

11 4 
32 
42 

181 
451 

850 

It has to be borne in mind, however, that all the 
admiuistration and operational personnel has to be 
recruited and properly trained well in advance of the mill's 
start-up. 

II I I I 11 I I I I I 
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3.3.6. Tentative Schedule for Implementation 

A combined time schecule for the consecutive implementation 
of the Models B and C has been developed. The corresponding 
capacity utilizations of the paper machines, and the pulp 
dryer are correlated as follows: 

Model B Model c 

year 1 2 3 4 5 6 7 8 

Paper machine 1 
production* ( % ) 0 0 60 85 85 85 85 85 

Paper machine 2 
production* ( % ) 60 85 85 

-
Pulp dryer 
production* ( % ) so 75 90 

*% of design capacity of the machines 

[ 
i 

When tackling the model B, the following activities require 
effective implementation and detailed time scheduling: 

I 111 II 

1. Contracts with vendors to establish detailed rehabili
tation budget 

2. Site survey by main vendors 

3. Contracts with vendors for rehabilitation and additional 
equipment 

4. Period for rehabilitation work and additional equipment 
supply 

4.1. Housing and civil works 
4.2. Equipment rehabilitation 
4.3. New equipment supply 
4.4. Shipment, erection 

5. Start-up and commisioning 

Model C: 

The ~ctivities for the completion of bhe pulp mill and its 
auxil,iaries are considerably more extensive than for Model B 
but the erection can be realised virtually without inter-

.I I .. 
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ference with the production activities of Model B. 

A full scale erection management will be required. 

The following tentative list of main activities would 
require careful detailed scheduling: 

!\.Ctivity: 

1- Negotiations and contracts with construction and erection 
contracting groups, local and expatriate 

2- Formation of site management organisation and staffing 

3- Contacts with vendors to establish detailed rehabili
tation budget, incl. expatriate commissioning personnel 

4- Site survey by vendors to establish condition and 
completeness of existing equipment and needs for 
additional equipment. 

5- Checking of basic engineering and completion of detail 
engineering (at vendor's home offices and at site office) 

6- Contracting of additional or replacement equipment 

7- Supply of replacement and new equipment, spare parts, 
etc 

8- Completion of equipment erection and civil construction 
incl. tonwsite housing and facilities 

9- Start-up and commissioning completed. 

I I I I 1111 I I I I I I 111 I I I I I II I I I I I 
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4. Assessment'. of Impact of Reactivation 

4.1 Method of Approach aod Main Assumptions 

The financial and economic assessment takes into account the proposed technical and 
organizational concept and follows the tentative implementation plan (vide 33.6). 

The analysis covers a total period of 17 years starting in 1991 and_ including all imple
mentation works. The re-activation plan calls for commissioning of Model "B" (paper 
line) in 1993, while the pulp production is proposed to start in 1996. The economic pro
ject life of the rehabilitated paper line is 15 years, i.e. ending in 2007. 

The a'\sessment assumes further thc.;.t production and sales of printing and writing paper 
will meet the planned level of operation within two years while the production of 
bleached ~hort fiber pulp ic: e~pected to require three years. 

The calculation of the internal rate d return is made in real terms. It is assumed that the 
1990 constant prices do reflect the real price and cost level. Inflationary effects may he 
judged upon by the sensitivity analysis. 

The assessment of the re-activation is further based on 340 working days per annum and 
a three shift operation. Average capacity utilization has been assumed at 85% for the 
paper mill and at 90% for the pulp mill. The paper production is expected to reach this 
level in the second year, the pulp mill in the third. 

4.2 Investment Costs and Financing 

4.2.1 Investment Costs 

The investment costs for re-activating lwopin Paper Mill are summarized in table 4.2-1. 
Further details are provided in Annex 4.2-1. They consist mainly of 

- pre-operational expenses 
- fixed investment and 
- working capital requirem~nts 

The estimated capital expenditures for the additional machinery and equipment are cur
rent 1990 prices. They include price and quantity contingencies of 5 - 10%. The prices of 
major items have been established on the ba'\is of quotations from the machinery sup
pliers. Import duty of 10% for all investments before 1993 and 15% thereafter have 
heen taken into account. They total US$ 16.9 million. The costs of civil works and local 
inputs follow the estimate of the Parsons and Whittemore Organization of 1987 hut have 
been inflated hy an average annual price escalation rate of 12%. The delayed re-activa
tion of the pulp mill requires to convert the 1990 capital costs first into current terms hy 
applying an average annual price escalation rate of 4.8%. The current term projection is 
then deflated hy a general deflator of 3.5% p.a. to convert the nominal terms into real 
terms. 

The projected working capital requirements arc hased on the following condition!'.: 

- local material stock 
- imported material in stock 

I month 
3 months 
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- \s.·ork in process 
- finished pro<lucls 
- lrade deblors 
- trade creditors 
- cash requirements 

4.2.2 Financing 

10 days 
I month 

..)"'O d ays 
30 days 
30 days 

The tentative financing scheme considers a 50% state capital injection with total capital 
costs (including working capital) of about USS 310 million. This re4uires: 

equity financing of 
loan financing of 

US $ 155 million 
US $ 155 million 

The loan financing is split in two components: 

loan 1 of US $ 38 million 
26.5% interest rate 

repayment period 12 years 

loan 2 of US $ 117 million 
15% interest rate 

repayment period 15 years 

4.2.3 Summary of Investment Costs 

The estimated total investment is summarized in table 4.23-1. It reflects preinvestement 
expenses of US$ 32 million and initial capital expenditures of USS 57.2 million for the 
paper mill and US$ 186 million for the pulp mill. 
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Table 4.2.3-1: Investment Summary ( 1000 USS) 
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4.3 Financial Project Appraisal 

4.3.1 Revenues and Costs (for details refer to Annex 4.3) 

4.3.1.1 Revenues 

HANS RAH~ INGENIEURPLANUNG AG 
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Sales revenues are hased on the following current 1990 CIF Lagos prices. 

Table 4.3.1-1: Product Prices 

Product Quality Applic::Mioa Unit CIFl.Agos lmpon l>wJ &-FKlory Price 

PrioeOJ/90 Nigeria Export 

P•'Q." Par- Lo.-er uraJe Exercise Book US Stml 91)0 - lll29 15" 910 

Wood C:olllaia1ag Compuicr f'apcr 

School B..'<>ls 

P•W P:aper Higber uude ~OGM)' US $/mt 1100 - 12}0 15, 1100 

Woodfree COJ>ying Paper 

s .. rface-sized 

Pulp CPBle~. US Stadt 7f.(• - 15(• I•)~ 450 
Shott Fiber 

CP Blncbed. US S!:adl Sl)j - SS-) l•j"; No Loc31 Proou...-t1on 

Loag Fiber I 

The sales volume is calculated by elimination changes of stocks from the planned pm
duction output. 

4.3.2 Costs 

( 1) Material Costs 

The financial analysis considers the following unit costs of the major materials as quoted 
in March 1990 in Nigeria (for further details refer to Annex 4.3-1 ). 

Table 4.3.1-2: Material Costs 

Material Unit Material Costs Import 
at Paper Mill Duty 

Gmelina Pulpwood US$/ m·1 24 

US$/ t 456 
US$/ t 760 
USS/ t 823 
USS/ t 515 
USS/ t 152 
US S/,t 2~7 
l)S S/ ,t 99 
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Material Uni~ Material Cost'\ Import 
at Paper Mill Duty 

Bl LF Chemical Pulp USS/ t 91() 85 
TMP Pulp USS/ t 682 62 
Bl SF Chemical Pulp USS/ t 800 75 

China Clay USS/ t 616 123 
Size USS/ t 1455 242 
Alum USS/ t 500 
Starch USS/ t 886 

S.MIC\"I;: l>llf'f'hCn> IR l.iip 

(2) Personnel Costs 

The projected payroll estimate of lwopin Paper Mill include salaries and wages as wdl 
as social benefits and housing allowances payahle in Nigeria. Expenditures for uniforms 
and medical care have been accounted for separately. A summary of the mitrs annual 
payroll is given he low. For further details ref er to Annex 4.3-2. 

Department Payroll ( 1000 Naira p.a.) 
Model "B" Model "C" 

General Manager's Office ( 1) 519 555 
Production 2,612 4,958 
Maintenance 1,819 2,68(; 
Administration 1,631 1,631 
Finance 1, 181 1, 181 
Commerce 884 884 

Total 8,645 11,895 

For the transportation of workers the costs of ahout Naira 105,000 has heen taken !nto 
account. 

(3) Utilities and Services 

Utilities and services comprise mainly to the following items: 

- electric energy 
- process steam 
- process and sanitary water 
- repair and maintenance services. 

In the case of electric energy,and steam supply Model "B" and Model "C" implies two 
supply concepts: for Model "Br' elcctricticity is produced hy the diesd generator~ while 

I 

I 
i' 
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P-5018/03.6 -2 
- 42 -

the ~team supply is separately arranged \·ia the ~team hlock. In Mooe! "C"" the hi~h pres
sure steam drives the steam turhincs and is then fed into the pulp and paper production. 

The relevant consumption rates are given helow for hoth Moocls: 

Model ·o· 
Electric Energy 
Supply via diesel generator 
Requirement~: 

- paper production 
- others 

Process Steam 
- diesel equivalent 

Supply via steam block 
Requirements: 

- paper production 
- steam equivalent 

Model ·c· 
Electric Energy and Process Steam 

:\00 kWh/ft of paper 
50 kWh/ft of paper 
03 kg of diesel/kWh 

2.5 t of steam/ft of paper 
14.0 t of steam/t fuel oil 

Supply via HP steam boiler and steam turbine 
Requirements: 

- slush pulp 
- dried pulp 
- paper 
- others 

0.219 t of fuel oil/bdt pulp 
0340 t of fuel oil/bdt pulp 
0.155 t of fuel oil/bdt pulp 
0.020 t of fuel oil/bdt pulp 

The diesel and fuel oil prices are Naira 375 per ton of diesel and Naira 424 per ton of 
fuel oil in March 1990. 

Process and sanitary water refers to the following specific consumption rates: 

- process water pulp line 
- process water paper line 
- sanitary water 

60 mJ/bdt of pulp 
25 ml/ft of paper 
0.025 litre/employee and day 

Since the water is supplied from the mill's own pumping stations, the relevant costs 
comprise basically the operation of the pumping system and the water treatment. The 
financial analysis considers average unit costs of Naira 10 per m3 of water. 

Repair and maintenance costs consist in addition to the salaries and wages included 
under personnel costs, spare parts and consumables as well as any contract works. They 
arc estimated at US S 40 per ton of finished paper for all processing machinery and 
equipment. For buildings and transport equipment the following percentage of their ini
tial cost has been taken into account to co\·er the recurrent annual expenditure. 

-:buil~ings 1 % 
-,vehicles and barges3% 

·--- -- --··r--------·1--~-- J 
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(4) Insurance 

The scope of the insurance coverage and the ba'ii'i for estimating the premium in Nigeria 
are summarized helow: 

Type of Insurance Coverage Premium 
Rate Basis. 

Industrial all risks 

Empoyer"s Liability 

Motor Vehicle, 
Barges 

(5) Depreciatio11 

o flood, hurricane 0.15% 
earthquake 

o riot, strike etc. 

o employer's legal 0.25% 
liability to em-
ployees 

o loss, damage by 5.(1% 
fire, lightnmg, 
accident, theft, etc. 

replacement value 

i-"'ayroll 

replacement value 

Depreciation is charged on the straight line basis at the following annual rates which are 
applicable in Nigeria: 

- building and civil works 4% 
- Machinery and equipment 5% 
- vehicles 20% 
- furniture and office equipment 20% 
- loose tools 25% 
- pre-investment 33% 

( 6) Overhead Costs 

Overhead costs comprise mainly: 

- administration 
- selling and distribution 

The administration expenses represent ahout 3% of total operational co~ts. For further 
details ref er to Annex 4.3.2-1. 

(7) Financing Terms and Conditions 

The lending term.'i and condition.'i in Nigeria reflect the high inflation which officially 
declined from 51% in June 1989 to 18.5% in June and 15%, in September 1990. But the 
manufacturers claim that inflation is still around 24%. lntcrc~t rate, though varying from 
one hank to the other,, q.m he assumed in the range of 26.5% to 29.5% in, Novemher, 
1990. This is hase~ on a,pfimc rate of 25.5% and assumes a margin of 1% to 4~. , 

' 

_____ j 
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l\toratorium and repayment period depend very much on the projected cash flow. 
Nevertheless commercial hanks are more interested in short and medium term lendin~. 
This refers to repayment periods of I lo 2 years and 3 to 7 years respectively. Anythirtg 
beyond IO years is not attractive to them. But United Bank of Africa can convenientlv 
allow for 10 years repayment provided that the cash flow verifies satisfactorily that re
payment can be expected about 2 years after the loan disbursment. 

The following terms and conditions have been assumed for financing tlze re-actfration 
package: 

loan 1 of 
interest rate 
repayment period 
grace period 

loan 2 of 

(8) Taxation 

interest rate 
repayment period 
grace period 

US $ 38 million 
26.5% 
12 years 
2 years 

US $ 119 million 
15% 
15 years 
2 years 

A profit tax of 45% is charged to the taxable net surplus. Losses generated during the 
initial years have been carried forward. 

4.3.3 Financial Contribution Margins 

The difference of product price minus direct costs has been defined as the unit contribu
tion margin. The direct costs are the expenses per product unit for raw materials, chemi
cals, additives, electric energy and steam. The contribution margin per product unit al
lows to establish the financial contribution related to a specific production volume. A 
disadvantage, however, is that the margins of products with different capacity rates are 
not directly comparable. This again is vital to identify the favourable product or pro
ducts. 

The financial contribution capacity (FCC) is the contribution generated by a product in a 
specified period of time and based on the available production capacity. It is the differ
ence between revenues and direct cost~. Hence, the costs are determined by multitJlying 
the unit rates with the production capacity. The financial contribution capacity allows -
other than the margin per product umt - to compare products with different output rates. 
To ease the analysis, the results are plotted in form of a stacked bar graph. ' 

Figure 4.3.3-1 reflects a favourable contribution capacity of locally produced pulp and its 
paper. Thus from this point of view there is a clear vote for Model "C". But the final 
decision must also take into account the required capital investment for cornmissioning 
the pulp rroduction (for details refer to Annex 4.3.3-1 ). The relatively low contribution 
margin o short fibre pulp must be related to the low product price, a result 'of the cur-
rently depressed world market situation. : 

-------------- ·-·· --·------ -- --
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Figure 4.3.3-1: Analysis of Contribution Margins 
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Table 4.3.3-1 compares the contribution margins per proc1uct unit and the contribution 
car,acities. The FCC is based on a capacity of 122 adt of pulp and 67 mt of, paper per 
sh1f t. , 
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Table 4.3.3-1 Financial Contribution Margins 

Model Pulp/Paper Grade 

.. 8 .. wood-free l (wf-1) 
"B" wood-containing (we-I) 

"C" wood-free I (wf-1) 
"C" wood-free 2 (wf-2) 
"C" Bl sf ch pulp 

f\fargin Per 
Product Unit 
US $/t( I) 

317 
288 

582 
()()() 

89 

FCC 

US $/Oa~ 

63.419 
57,580 

11<>.-n1 
119, ,()() 
32510 

(I) p.tpc:r: l"S S/ 1. pulp: l"S S/...J1 

4.3.4 FNPV and FIRR 

The calculation of the net present value (NPV) and the financial rate of return ( FIRR) 
follows the specific assumptions and the method outlined below: 

the calculation applies the sunken cost approach 

the time period for the analysis is 17 years. It includes two y~ars for implementing 
for the plant. 

the calculation is done in real terms based on 1990 prices. 

at the end of the projection period, the accumulative built-up working capital is 
assumed to be recovered in cash 

the residual value of the plant is considered to be zero for the paper line. This is 
rather conservative since the expected machinery life of the main machinery and 
equipment is over 20 years. 

in case of the pulp line a residual value corresponding to the. balance of economic 
life { 15 years) and actual usage has been considered. This is of particular import
ance if the effects of postponing the commissioning of the pulp mill are inves
tigated. 

the ne~ present value is computed for a discount rate of 10% 

4.3.4.1-Analysis of Pulp Production Impact 

The analysis of the cliff erent contribution margins demonstrated a clear advantage of lo
cally manufactured pulp. This, however did not take into account the capital re
quirements. In the following the pulp production impact is examined by computing t~e 
financial rate of ret1.trn. In a sensitivity test the commi,ssioning of the pulp line is stee
wise moved from 1993 to 2002. If pulp for instance is t~ be produced in 1993, Model "c;" 
would h~vc to be implemented immediately. 

' J ' ' 

----~~-
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The graph helow illustrates the henefit of implementing Model "C" as early as possible. 
The proposed re-activation concept considers commissioning of the pulp mill in 1996. 
The corresponding FIRR is 17.7%. 

Figure 4.3. . t: FIRR and Pulp Production Impact 
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4.3.4.2 FNPV and FIRR - Base Case 

The hase case assumes the commissioning of one paper line in 1993 and the start of the 
pulp production in 1996. The anticipated sales of printing and writing paper total 115 () 
tons annually. The financial rate of return has heen computed at 17.7'/r;. The net present 
value at 10% is US$ 107.4 million. The cash flow for computing the FIRR is contained 
in Annex 4.3.3-1. 

4.3.4.3 Sensitivity Analysis - FIRR 

In addition to the calculation of the FIRR for normal condition:-. (hase ca:-.c) the ~ff ects 
of reduced/increased, paper prices, pulp and pulpwood costs, salaries and wages. crcrgy, 
capacity utilization and investment costs have hcen analyzed. The fin<,incial rate:-. ,0f re
turn are listed helow. 

. ·. . ·. ·. . . J 
'------'-------------------_'.___·-----~-----~--~-I~ I-----
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Table 4.3.4.3-1: Sensitivity Analysis - FIRR 

!llOOin Piiie!" ftlll-l'hlsed lt-tctivation: 
Pla'ftd Plant Colliulonine Yer 

llodel'I': 199l 
lblel'c': 19'16 

··---······-···-·--········--! ·--- ·-----------··-··------·--·---·-----·-----------------------
P.--ter I -D -15t -10\ .5, ~ 5t IGl !St 2C\ 

-------------------!------------------------------·---------
Piiie!" Prices I 1.2 10.7 U.l 15.5 17.7 1'.9 22.D 24.l 26.: 
Cast ot llocrted l'ulo I '0.7 19.9 19.2 lU 17.7 17.0 16.l 15.6 IU 
l'ulMOCS Cast IU lU II.I 17.9 17.7 17.5 17.2 17.Q !U 
Salries and !laves 17.1 11.1 17.a 17.7 11.1 11.1 17.6 17.6 17.6 
Cost of Enervr I 17.a 11.a 11.a 11.1 17.7 11.1 17.6 17.6 :u 
r.-titr utilization I IU :u 15.a 16.I 17.7 IU lU 211.l 21.l 
!nvtstment Casts I 21.6 20.5 19.5 11.6 17.7 16.9 lU lS.4 JU 

------------------- ----1--------------------------------·-----------------
The results of the sensitivity analysis may be summarized as follows: 

the FIRR reacts highly sensitive to changes in paper prices and the the capacity 
utilization respectively sales volume. 
changes in pulp or pulpwood costs and investment costs have only a marginal im
pact on the profitability 
the·eff ects of variations in personnel or energy costs can be neglected. 

The following graph illustrates the sensitivity of the FIRR to the key performance pa
rameter. 

Figure 4.3.4.3-1: Sensitivity Analysis - FlRR 
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4.4 Projected Finances 

Ti1e projection of finances covers the period from 1993, the year of commissionir:g the 
paper production. until 2007. All calculations are made in constant 1990 prices. They 
comprise: 

- Profit and Loss Account 
- Cash Flow for Financial Planning and 
- Balance Sheet 

The projections follow the specific assumptions and the method 0utlinec.J helow: 

all long and short term liabilites are maintained at their level as of 31.12.1989 

the projecti(lns are made in US $ to compensate the effects of the domestic infla
tion to some extent 

the assets and liabilites as of 3L12. 1990 have been converted to USS by using an 
average exchange rate of l: 1.1 This might be on the lower side considering that 
the average exchange rate varied from 1.5 US $ per Naira in 1977 to l US$ per 
Naira at the beginning of 1986 (for details refer to Annex A-4.4-0). However it 
takes also into account the current status of the equipment. Further it has the 
advantage to provide an easy reference to all local loans. Since these loans are 
not serviced there is not the problem of calculating the financial charges. 

(1) Profit and Loss Account 

Details of the profit and loss account are contained in Annex 4.4-1. The projection con
firms the vital impact of the pulp ;>roduction. Accordingly the project is expected to ~e
nerate a positive net surplus only after commissioning of the pulp mill (Model "C"), 1.e. 
from the year 2000 onwards. The delay must mainly be attributed to the high deprecia
tion allowance and the heavy financing costs. Thus the financial performance of the pulp 
and paper mill is very much related to the share of equity financing and the actual lend
ing terms and conditions. 

(2) Cash Flow for Ficancial Planning 

The detailed cash flow for financial planning is attached in Annex 4.4-2. The forecast 
demonstrates once again the heavy burden of the loan lending costs: a cash surplus from 
operations is projected from the second production year ( 1994) onwards, while the cash 
flow after debt services turns positive only in 1995. The accumulated deficit has been ab
sorbed by the accumulated cash surplus in 1999. 

In rhe pas!, lhe fixed asscli> have been convcrlcd from US S 10 Naira by rhe dVeragc exchange rare ' 
during lhe purch:ise rime, i.e. mainly from l<J77 10 1983. No di$linc1ion was made berwccn local 
and foreign cosls. Thus, ii would actually be required lo converl rhe fixcJ as.'i111S in'o US S on rhe 
basis of lhe' acrually applicable exchange rare in order 10 provide for a rcalisric deprccialion al· 

I , 

lowance, since ,all Ofher operarional cOSls arc extremely inflated. ' ' ' ', " ', ', _J 
I I I I I 
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(3) Projected B~lance Sheet 

The detaile<.! balance sheets can be seen in Annex 4.4-3. It reveals a worsening 
debt/equity situation due to the accumulation of losses during the initial production 
years. The same holds true for the company's working capital position. 

4.5 Break-Even Analysis 

The break-even analysis is carried out for the entire project period by splitting the ope
rational costs into their fixed and variable elements. The computed results are contained 
in Annex 4.5-1. Accordingly the project is operating initially above its break-even level. 
In 1999 this level drops to 86% and from there declines steadily down to 51% in 2007 
due to declining interest costs and depreciation allowance. 

J 
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S. CONCLUSIONS 

The conclusions to be drawn from the results cover 

a) technical and 
b) financial subjects. 

On the technical side it can be concluded, that all major 
departments are equipped with machinery of first class 
manufacture, all designed for rigid operation conditions 
and reliable performance. 

As far as the technical condition of this equipment goes, the 
only way to obtain really reliable information on the 
reconditioning and refubishment costs is to have specialists 
of the main suppliers engaged to do the appraisal work, and 
have their appraisal reconfirmed by an independent technical 
institution, like the German TiiV, or similar. 

On the financial side it becomes apparent, that without the 
application of the "sunken cost approach", the reactivation 
project would not be viable. 

It is to be noted that on top of the large amounts already 
spent up to now, considerable funds would have to be allocated 
to reactivate the Iwopin project. 

A further important conclusion must be drawn regarding th~ 
wood supply situation, i.e. the plantation of Gmelina arborea 
trees. Presently, it is at an insufficient minimum, which would 
result in a wood shortage after approximately 10 years of mill 
operation. 

. I . . 
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6. RECOMMENDATION 

The following main recommendations apply: 

a) The stepwise reactivation should be adopted, for the 
following reasons: 

-It is technically and economically feasible. 

-It is a considrably less demanding task and thus has 
better chances to be successfully implemented than the 
whole-mill-one-step-approach. 

-The first step (Model B) requires lower investments, i.e. 
it will be easier to raise such funds. 

-The success of the first step (Model B) will provide the 
basis for Model C, i.e. once it has been proven that I 
a part of the mill can be made operable, a raising interest 
and readiness to invest into its completion can be expected. ! 

b) Parallel co this, attempts should be made to interest a 
large international pulp and paper manufacturing company 
to take over the project, complete and manage it. 

This probably would mean privatization of the enterprise, 
with all its consequences. 

c~ As soon as the principal decision to further follow-up the 
project has been taken, 

-the detailed appraisal of reconditioning requirements by 
main suppliers specialists, and 

-the rractivation of plantations 

should be implemented. 
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TERllS OF P..EFERENCE 

FOR A CONTRACT FOR 

HIGH LEVEL ADVISORY SERVICES ON THE REACTIVATION OF 

THE NIGERIAN NATIONAL PAPER lfANUFACfURING COlfPANY LTD. IllOPIN PAPER lfILL 

Phase II 

1. Project Objective 

The project objective is to assess the existing statu~ of the IWOPIN 
Paper Hill with a view to providing the Federal Government of Nigeria with 
adequate information on the technological dnd financial requirements to put 
the Hill into full operation. 

2. Backgrou~d and Justification 

In 1975, at a time when the overall per~ormance of the economy and the 
growth of the manufacturing sector were impressive as a result of the oil 
boom, the Federal Government of Nigeria took a decision to establish three • 
paper mills in the country, namely, The Nigerian Newsprint Manufacturing 
Company Ltd., The Nigerian Paper Hill ltd. and the Nigerian National Paper 
Manufacturing Company Ltd., otherwise known as the IYOPIN Paper Hill. 

The Nigerian Paper Hill, situated in Jebba, Kw~ra State, specializes 
in the production of industrial grades of paper and exercise books and, as the 
name implies, the Nigerian Newsprint Manufacturing Company Ltd. in Oku-Iboku, 
Cross River State, was designed mainly for the production of newsprint for 
newspapers. The Nigerian National Paper Manufacturing Company Ltd. at IWOPIN, 
Ogun State, ~as designed to produce cultural grades of bleached fine paper, 
utilizing local short fibre of bleached pulp blended with imported long fibre 
pulp and bleached short fibre pulp sheets estimated at about 200 tons and 160 
tons per day respectively. The IWOPIN Paper Mill wa~ expected to have its own 
chemical plant, capable of producing the required caustic soda, chlorine 
dioxide, hydrochloric acid and hypochlorite. 

Yhereas the 
now operational, the 
commissioned. 

paper 
HlOPIN 

mill at Jebba and Oku-Iboku were installed and are 
Paper Mill has not been fully installed and 

The IWOPIN Paper Mill is jointly 
and the three St~te Governments of Ogun, 
Government holding 86.56 % of the share 
remaining 13.454% owned in equal ratio of 

owned by boLh the Federal Government 
Ondo and Oyo, with the Federal 

capital of 140 million Naira arid the 
4.5 % by the State CoverN11ents. 
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The estimated cost of the mill in 1988 vas 576.32 million Naira. At 
the initial stage of the project approval very little could be achieved 
because of financial constraints which were slightly alleviated through the 
provisions of an off-shore loan raised by Messrs Birla Brothers of India. the 
management consultants for the IYOPIN project. In additiop.. the Government 
made some other releases of funds. By 1985, a total of about 297.37 Naira has 
been released with a balance of about 278.95 million Naira which has since 
escalated as a result of costs and Covernment•s inability to mobilize 
sufficient domestic and foreign ~esources to complete the work. install and 
commi~sion the various plants and equipment. 

The above mentioned problems were brought to the attention of UNIDO 
during the Director General•s visit to Nigeria and it was agreed that UNIDO 
would send a staff member on a facL finding mission tc determine what 
eventually could be done to assist the Government in its efforts to complete 
the installation of and put into operation the plant and equipment 

The mission noted that the facilities at IYOPIN consists of inter alia 
a wood yard, five 190 cubic meters stationary digesters. 3 brown stock washers 
and a cehed pulp bleaching line. In. addition there are two 5 m wide 
Escher-Yyss paper machines, three boiler plants and four electricity diesel 
generators of 640 kw ezch. It was also noted that most of work had been done 
in the mill in respect of the civil engineering, construction and installation 
of plant and equipment is about 75 % finished. It was revealed by the ' 
authorities that some preliminary assessment of the costs involved to finish 
construction. installation and commissioning of the plant was done by a 
co~pany, ~essr. Parson and Yhittemore of London, which estimated that the cost 
could be approximately over US 200 million off-shore and about 1 billion Naira. 

The mission recommended that the Government should endeavor to finish 
and put into operation; (i) the paper converting plant with national or 
international partners to produce sheeted printing and writing ~aper from 
imported rolls (ii) the cavstic soda/chlorine plant. It wa~ also recommended 
that the Government should assess the viability of selling one of the 
Escher-Yyss paper machines or leasing them to interested partners in 
neighbouring states preferably to Cellucam in Cameroon. 
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Given the enormous resources already spent on the l~OPIN Paper Mill 
project and its strategic role in the country's development in that once 
operational it could supply the domestic market with adequate cultural grade 
of writing and printing papers and eventually pulp which could be utilized by 
small-scale paper producing units throughout the country as well as for 
exports to other countries, the Federal Government would like to take a 
decision on the activation of the paper mill based on a independent assessment 
specifying the technical and fi~ancial implications of rehabilitating t~e 
paper mill at I~OPIN. 

In the light of the above, the Government has requested 
technical assistance, as indicated in th~ letter from the Honourable 
of Industries, dated 9 August 1989, a copy of which is attached to the 
document. 

UNIDO's 
~Hnister 

project 

Hans Rahm, 
(HRAG) was contracted 
c!escribed in 3. 

Ingenieurplanungs AG, Maennedorf, 
f~r the execution of the work 

Zurich, 
in two 

Switzerland 
Phases, as 

Phase I ~as completed and the conclusion was that the mill has one 
chance to be economically reactived by a stepwise approach, starting with the 
temporary operation of one paper machine using puchase pulp, drawing power 
from diesel generators and steam from a steam block. The estimated additonal 
investment will be approx. US$ 45,000,000 and will have a FIRR (financial 
internal rate o~ return) of nearly 16 % before taxes. Based on this result our 
reco11U11endation is to start Phase II of the project. 

3. The Contractor's Responsibility 

The main task to be completed by the contractor will be a 
comprehensive technical and economic assessment of the I~OPIN Paper Mill with 
recommendations to determine the viability of reactivating the project as 
originally planned. 
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This will be achieved through a two-phase investigation program: 

Phase I 
Consists of a first overall technical and financial assess
ment of: 

a) the general condition of mill equipment. buildings and 
infrastructure. i.e. are they still suitable for the 
project reactiviation, or is too much lost by deter
ioration. 

b) the stepwise approach of reactivation, and the re
spective conditions. 

ALREADY DONE 

Phase II consists of: 

a) consolidation of the findings of phase I, as far as 
the first step of the mill operation is concerned,and 

b) the assessment of technical and financial implications 
involved in getting the whole project, i.e. including 
pulp mill and foresting operative. 

The following work section~ will be performed, within the two Phases: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

Review and 
equipment 
equipment. 

asses'iment of 
.lnd the degree 

the 
of 

mechan!.cal 
comple~eness 

status of the 
of erection :JC 

Assessment of the plants capacities on basis of availability 
of raw materials. 

Brief overall assessment of the availability of fibrous and 
other raw materials as well as the products market situation. 

Evaluation of the design and structure of the various plant 
sections, inspection of plants and assessment of technical 
requirements to complete construction of ~he mill in a 
stepwise approach. 

Review and assessment of plans for the structures and civil 
engineering work including cost estimated to complete 
construction. 

Evaluation of the present 
organizational structures 
determine the requirements 

and 
of 

- to complete the reactivation, 
- to operate the mill sections, 
- to operate raw materials supply 

propositions to 
the IUOPIN Paper 

future 
Hill to 

and product mark~tlng. 

I I Ill _lJ_ 11 
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(viii) 

(ix) 
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Evaluation of the financial requirements including analyses 
of debt service ratio. total debt coverage to determine 
investment cost projected annual investment expenditures, 
working capital requirements, etc. to complete and put into 
operation the IYOPIN Paper Mill. 

If' no stepwise reactivation appears advisable. assessment of 
alternative options available to the Government including 
the possiblities of extending equity participation to 
nationals and neighbouring states, or sale of some plants, 
machinery and equipment. 

Prepare reports on the basis of the 
recommendations on the reactivation of 
Hill, for both phases ! and II. 

above with specific 
the IYOPIN Paper 

4. Services of the Contractor 

(i) The contractors team will consist of: 

(ii) 

(iii) 

(vi) 

- 2-3 engineers with longstandin:. experience in pulp and 
paper mill design, construction and operati~n. including 
paper finishing/converting, chemical preparation and 
recovery, and steam and power generation. Knowho~ in cost 
estimating also required. One of them is to be named as team 
leader. 

- l forest specialist. 

- l economist/financial analyst/market analyst 

a legal advisor may be chartered by the contr&ctors 
locally, if the nessess~ty should come u,. 

A total of 7 m/m consulting input is envisaged. The split 
between field and home work is to be decided by the 
contractors team leader, in accordance with the requirements 
as determined during the implementation of the assignment. 

The contractor is also expected to provide the services uf 
other home based personnel and facilities as deemed 
necessary for supporting the contractor's team that is 
assigned to the project. 

The contractor will 
Federal Ministry of 
Paper mill project. 

work in close 
Industry and 

collaboration with the 
the Management of IYOPIN 
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(v) The team leader of the contractor will visit UNIDO for upto two working 
days on each of the following: 

initial briefing: within a week fro2 the date of the award of 
the contract 

intermedLate reporting: after Phase I report submission 

intermediate reporting: 2 months after ~tarting date of Phase II 

debriefing: on completion of the field work and 
preparation of the ·final report 

5. Travel and Living Expenses 

(i) The contractor will be responsible for the international travel and 
DSA of the members gf the project team. 

(ii) The contractor will cover the cost of internal air travel within 
Nigeria. 

(iii) The contractor will also be responsible for the travel and DSA for 
the team leader's visit to UNIDO. 

ESTI~.ATED ~ORK PERIODS 

The work on Phase I should be carried out in approx. 2 months, and the 
work on phase II should be carried out within approx. 4 months. 

Language of final report: 

Number of copies to be 
supplied: 

Date of delivery of final 
report: 

English 

10 copies each of phase I and phase II 

2-3 months after completion of ut\ssion 
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Domestic Consumption of Printing and Writing 
Paper 1990 
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Brazil 

60 - 10 0-..S ,_.. Ll9>a 7.000 920 970 Flnl....S 
1'1111 ltd. 979 1029 llrezil 

O!olAJO O>dr> Sr.ate 4.000 

Printing Ltd 

sr.ar P-r 4.000 

1'1111• 

sr.ar l'lodo:m 6.000 

P-r l".111 

Ot.....,r Prln- 54.000 

teni -
Publlsheni 

-
9..ibtotal 90.000 

40 - 50 Jlpa Hlll Ll9>a 6.000 1.100 1.150 Finl- or 

Brull 

~5. 50 ~Paper Legoa 3.000 1.200 1.250 a,·uu 
IUll Ltd. 

0-..S Sr.a- 2.000 

ticnartea 

other Print- 9.000 

""' 

~total 20.000 

110.000 

I 
I 

I 
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: PROIECllID AR.EA OF PLANTATION 

uo lw.diod "'a..-.0& 
HI 
I J2 O..U. ""-9a 

~)J O.oi()a ... 

-""'·~=~~ 
IU •" " 

ts') 

140 ..,...,..._..,...._ 
141 a:::::=:.-
141 ~o/Oall• 

10!£ l'4 

'.'s O.olOa .... 
1'4 C>Mn/Oodo 

141 
- "14S 

149 ~· ,.._ ·:·· 

Clow Cut 

Aa•ol 
PlaMalioe 

1990 

10.167 

1991 

9,S67 . 

1991 199S 

7,611 6,971 i 

1994 199S 1996; • 1997 1991 

S,9JO i .. S,400 S.000 • : . S,442 S,114 

1999 2000 20()1 2002 :zoos :IOCM :zoos Xl06 

. . 6,m 6,269 6,711 . 7,ISS . 7,596 .. 1,0,. • l,4IO l,410 

·~ 
Q ..... I "Jjl A &'7t . ' """ ' 

. ,........ 
' l"WY'I ~ • •AC ' '?SO 6,09' S,959 6,324 6,619 7,054 7,419 7,714 7,714 

· 19,"9 ! . 191lU ! U,UJi 13,Mo i 111400 i - i01400 ; ' 101o00 i ; -.-~907 ! j 11,614 i: 1!:421!:12.:121: IS,0": lS11Uj 1416'0 I u 101: l!JS64 I 16,»4 
_<IOY-•. I -·--- ···-- -·--- -·--- -·---. -·--- -·--- -·--- -· ~-- --~---.---- ___________________ __,,.,...,.,...,......,..,....,...,.,., 

IOY-• 

16Yewa 

11v ..... 

2) y .. ,. 

1.tobow 

1,000 1,600 2,SIS · 1.211 l,HIL .. 1,000. 9JO: : soo soo soo 1,000 j()(). j()() • j()() soo soo 942 
90. 1,224 l,IOO 2,27! 1,47' • 1,000 soo. j()() . . soo soo 1,000 soo: soo soo. soo: soo 16' 

1,MS: 2,12': 4,llS i ),414 : . S.0445 : l,<XXI : 1,400 : : : :.1.000 i i 1,000. ! .. ·. 1,000: 2,000; 1,000 I 1,000 i .·!It!!! . : 11000 j: 1,000; l,I07 
SSS us l,S7' · ISi 1.()5() . 1.020: 1,000 .. 1.600 . uu 1.211 l,'71 1.000 0 0 0 0' 0 

56 06 00 1,160. 914 98' ~ 94s; · 1.224 : : 1.100 I 2,27! 1,47' 1,000 c,· 0 0 o'. 0 
411 • t.261 ' 1,124. i.011 : . . l,!164 • 2,00S ! · 11MS ! I !:!24 ! : . 4,115. : '·"': · S,046 I 2,000 I 01 01 Oi 0/ 0 
211 sso ~ 270 110· "' . 125 l,S74. ISi l,OSO 1,010 0 0 0 0 0 0 

0 100 40 140 100 S6 06 oo'.: 1.160 914. 9U o. 0 0 0 0 0 

at•: 430. 'JOO i 410: .. 110 i 4ll ; 1,241·' I l;IM! i 2,011 • ·l,'64: . 2,00S I O: Oi 01 :Oj 01 0 
0 2'1 46! 1.041 1,26( l,S96: 2.256 : : 270: : 710 SSS 0 0 0 O· o· o· 0 

~ &II '° 90 90. 190 2SO • 1.0. 100 S6 0 0 0 0 0 0 0 

llL 3'11 '°'' 1,ISI : l.SJO : 1,116: 2.416 : I 410: ' 110: : 411 : 0 Oi o: o: o; o· 0 

·n:s;,-: ·n.n11 :ts.1·•2;· :ii>;m .... ;1;H4T' .. i6.<m; .. ·i1;o.nF' .. 1e:.1·0-:·1 .... i9.m; ··i9.uo i ... i9,a79 .. i~o"'i · i4.l.CL -:Ji.•;o: ... ,~•;;:..! ... i.i,M41 "i9.irii. 
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: CALCULATION OF PULPWOOD POTENTIAL 

• _2~ . .l~~-!_f H~~~---Ohmo 
22-hgulllla 

23 

24 

Clear Cut 

Annex A - 2.2.2 

Final Cut 

t-~~~~~~~~~~~~+-~~~~-+-~~~~~~~~~~~~~~~~~~~~~~~ 

2' CllG.iag Yar 

26 ~~~'!4 .. Y.~~-~--~---···· 
27 Loaa 
21 -8-lt 
-···-· ··-·-··-··-····-··-······ ·····---··---·· ···-···--
.~! ..... :::.!!~ .. ~~·--·-·•••OmOo••••O• 
30 Other Utilizatioa of Wood 

····························-·-······ 
31 ... ::-.!~~J~9ol:.~·~-~·-~) 
32 ... ?.·~~Ill!: ........ . 
33 
34 

lS 

-Timbermio 
·············---·-······ ····-······· .. ····-···-·····-·-······ 

- Fsewood mu 
-FU--oodmi!I 

Year 

· alsobllia 

"mlsob 
: "mlsob 

'" mlsub 

'" mlsub 
"mlsub 

: "m3sub 

s 10 

200 
·······-·····-···-··· 

---·-····-········· ..... ····----··--····· 
20.0" . •··-·· ·--··--···· --- ··---------····· 
7.S" ·-··-· ................. ···-·········- -··-· 

0.0" 
························ 

0.0" 

30.0" 

20.0" 

16 21 2j 

320 420 ~ 

. .. 
20.0" 17.S" 16.S" ......... ... 

s.s" 6.S" 7.S" 

20.u" so.o" 6S.O" 

10.0" 40.0" 60.0" 
:ta.O" IS.O" 10.0" 

1.5.0" 10.0" 1n r>~ 

P.2 
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.u Table : SPECIFIC PULPWOOD POTEN11AL OF GMELINA ARB0REA 
44 

~.s ; Mdhod o( IJaryqtig 
46 

47 .. 
49 

fiu.ICuT 

Uait 

t-~~~~~~~~~~~~~ ....... ~~~~ ..... ~~~~--it-~~~-+~~~~-+~~~~-+-~~~~+-~~~--1 
.so 
t-~~~~~~~~~~~~~ ....... ~~~~-+-~~~~--it-~~~-+~~~~-+~~~~-+-~~~~+-~~~--1 

.SI Cuttiag Ye2r 

S2 

.Sl Su~d Vol.:me over 8atlt 

.s4 Lones 

.s.s -Bri 

--~- -~-H~ag~ 
.s7 Total 1.-. 
.SI Volume Hancsted uader Bark 

·········· ········ .. 
.S9 

60 Ocher Utilizatioa of Wood 

61 - Timber mu: 

62 - firewood mllX 

61 

6.S 

66 -Timber aaia 

61 - firewood aaia 

61 
69 ~. ........ ·-· 

•l/laa 

•l1'1a 
····--····--······· .. --- ·-·-···---------

ml1'1a 
···················-·. ----·-····--· ...... . 
ml~ 

ml~ 

ml...&IU 

--· ... 

' 
.... ~. 

ml~ + ··················· 
ml..bllaa 

.· ··-

10 

200 

40.0 

u.o 
.s.s.o 

14.S.O 

0.0 

43 • .S 

0.0 

29.0 

ms.o 

16 

120 

64.0 

17.6 

11.6 

2ll.4 

47.7 

47.7 

. 143.0 

21.I 

l.S.1 

:: 171 .. 

21 

420 

73 . .S 

27.l 

100.I 

319.2 

l.59.6 

47.9 

111.7 

127.7 

31.9 

159.6 

2.S 

.soo 

···················· 
82 . .S .................... 

-~~:zl 
380.0 

247.0 

310 

.95.0 

2U.O 

31.0 I 
uc.o: 



uo ·TaND : PROJECilID PULPWOOD P01ENTIAL - GMEUNA ARBOREA (Ml SUB) 
UI . . . .... 
IJ2 :..,hqd c("ermin• Oer Qc ! 

_,;~ .. ~ - ' - -. . ' 

U4 1990 1991 . 1992 • 199S 1994 • 199S • 1996 , ' 1997 1991 1999 2000 2001 2002 200S 2004 • :IOOS XIOd 
•···· ,.. - •• ~ ·1 • I • . ., 4 ~-us ' '' 

IS6....._................. ' . 
U7 . . • '. 

ISi. c-. C.. 10 Y-. - - - • O 0 0 '. 0 '. 0 0 142, 100 • '. 101,500 • . 101,500 101,500 20S,OOO IOI ,JOO 101,500 101,500 101,500 : 101,500 llS.420 
I' .. .. 

U9 c-. C.. 16 Y-. 0 0 0 . 0 0 0 271,21S '. ; 40S.~0 . S91,622 491,S'1 4SS, 700 216,010 0 0 0 0 0 
ldlf O-C11t21 y... 0 O 0 0 0 0 140,179,. 20S,777 224,669 219,411 22S,999 0 0 0 0 0 0 

:175: 
~ --~ -·;Ui.Pwooo'°1'ENTIAL Vt:Rsus SUPPLY· 

;w..Mclol~· ClewC111 

_C~'A': Mia~11.• Plilpwood P-otiol 

CUll'B': Mui1111• Plilpwood !'._<*alial 

---------

0 0 0 0 0 0 2S6,170. • Sl,9.IO. , 16,9.IO J9,00 0 0 0 0 0 0 0 

0 i 0; 0 ! . 0 i 0 : . 0 1. 797,562: i. 741,ln; : 1001141 : ' IS.,514 162,691 ' 517,SIO' 101,:JCX> I 101,:JCX> ! 101.:too I .101.m ! llS.4:10 

. . . ~ ... '· . ' -~- . . 
• '°' • ·9 0 ~ I 

•·· .. 
0 0 0 . 0 0 0. 162,400 116,000 . 116,000 116,000 2S2,000 116,000 116,000 . 116,000 116,000 116,000 209,62S 
0 0 0 . 0 0 . 0 547, 7H • . '°4',9si ' '. 741,271 622,9S9 : S44,6H SS7,600 0 ~ 0 0 0 0 

O 0 0 • 0 0 , 0' 201,2'6 291,110; '. U0,9'6 SIS,04 . ~19,991 0 0 0 0 0 0 
O O 0 O O O ' ~is,'°4 46, 740 : : . 92,S40 46,"4 0 O 0 ' 0 0 0 0 

01 0 ~ . 0 01 . : • 0 !' 

.. .; i· 

.... ; l ·1 

· 0 i PM;IM'Ld• f'8,712 L .i. liam74 I ! low.Ml i lQlledD ! cn,a> I 'lld,000.t': I D.ns: 

·n·· 
ii 

i •. 

467,662 
66U26. 

2SS,672 
464,212 

• i·· 

401,H I 
614, 174 

; . 

264,914 
SOS,141 

' 
269,291 . <20s.1201: C49i,~>'. co1,9001; cm • .001'. (491,900>: C409,910>. 
sos.m 1119,IOO> <477,400> (477,400>' (477,400> C477,400J cm. 777) 
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Sources and Prices of Chemicals 

Source Price March 1990 (Naira/t) 

Chemicals Import Local Local supplier CIF Lagos Ex-facto- Cost at 
US$/t ry Iwopin M. 

.. 
Sodium carbonate (Na 2 co3 ) x 200 - 300 3'600 

Caustic soda a 100% (NaOH) x 5000-6000 

Sulphuric acid a 100% (tt 2so4 ) x Drury Industries (2'900) (2'95o 2 >> 
L\'.tgos 3'050 3' 1 00 

·-

Lime stone ( Caco
3

) x Marble Industry 450 (ex 780 
at Ajaokuta mine) 

--
Sodium silicate liquid x Johne Edge & 

Company (Nig.) 2'800 
Ltd., Lagos 

2) 
850 Naira/t have to be added ~very ~ifth tire for µlastic jerry cans 

"O 

' VI ..... 
0 
CD 

' 0 
...... . 
°' ' IV 

> 
:J 
:J 
11) 

>< 

> 

"" . 
"" . w 

"C . 

I .t 
J. 
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1' 
J. 
:I 

,~ c ,.: 
I~ 

"' c 
lJ 
"U 

I :: .. 
c 
L ,, 
I· 
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Sources and Prices of Additives 

Source Price March 1990 (Naira/t) 

Additives 
Import • Local Local supplier CIF Lagos Ex-facto- Cost. at 

ry Iwopin M. 

Alum x Drury Industries, 3'900 3 ) 3'900 3 ) 
Lagos 4'500 4 ) 4'500 4 ) 

Rosin size x Germany 2 I 1 00 DM/t 11 I 500 

Starch (cassava or x there are many 5'950- 6'000 
maize basis) local suppliers 6'950 7'000 

( x) no import 
due to 
duty rate 
of 200% 

China clay x 3'850 4'870 

Wrapping 2paper x Nigerian paper 10'943 11 '250 
(125 g/m) mill 

~~ kibbles 
, chips cer powder - - -

-·-·---- ---- -------· -- ---·-·--·· - ·- ··- ----·-----
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Employment of Iwopin Paper Hill 

November 1987 February 1990 

Managementl) 2 2 

Engineering, Workshop, 
Garage 14 ) 

) 
Utility 9 ) 

) 
Drawing Off ice 5 ) 31 

) 
Electrical Workshop I 15 ) 

) 
Civil Works 9 ) 

) 
Production/Warehouse 3 ) 

Transport 16 11 

Accounts 8 3 

Stores/Purchasing 11 7 

Personnel 12 11 

Medical 3 2 

Security 31 40 

Fire Brigade 15 11 

Secretary 2 -

Lagos Office 9 11 

Total 164 129 

Source: Iwopin Paper Mill 1) incl. chief accountant 
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1'1.lllle~ A - ~.If 

1·~'T'i:VI7E::: U:·:··;:.:R. 

( 1 f. ';)_, 50) 

(liP'T'O ·1•.· ._. 
•· l. J '· .• 

, .0 ' Jl'lt-'r: r~T HCT:.u.: T~C:·: 

Inili<.l c;li 1.~r.- Final 
~~n~ and alJ~nme~t 
:t>ve 11 in,"".. .::n:: - g;out 

c~~; :·st!:nc·t~d 
1 :' ' •: 1 <; r.-:- l:. i ( t.:>r~.) 

( ~ :• l r: ~- ~ : P t-~ -

(c) 

""j (\ 
..... v 

~ L:in s t~tus 
(:.: c;r, 
J:J/6/H~) 

L , (J :- ; 

I 

~ • 1 : • ...; • f' i D i r. c - ( :· tic- v t- :. .' rr.:r. d i ; · . ) 

(a) E ~ t i :;-,,, <:. e- j :0t2l = 20 ,L(.2 
{b) Jn5::=<led ::: 5C•0 

( ~) E'tc 1 ~~ct• inrtr.lJ.:-:ll - ::: 23 :t L~=· .. 
••; r1;' T - ( '..; .. uve ....... .-... u .. C'(t· .. :;: . 

. . ' 
t1 l •·· . ) 

( :: ) ~- .<:. t .i n1; -... ed tot;-,} = - ..., I '/"7 
~- ' •. • I 

(t) In:t~:) 12l1 = ',)() 

(c) Bale:nce ir·,~ to ll<1t ior. = )2 t 1 'i? 

(.:) E~timr...~.E-d tOtcl = 76€) 

(b) In::.t~:lled = 66 
(c) Ealar:..:e · i:istc 11 e:ticri :: 700 

.. :-:- t }"(':: 

; • (- t :• L .-. 

~·et r ·- : 

! c:tn· !. 

l·'E tr;:.. 

!·et.re .5' 

F.t-t.res 

~~et re~ 

~:~t.res 

2.!~ /l l iri ~ ... ;, Fittir:··~ t»e1 :::>-... :,n'1 u' t0 r:•:•,''.: .-:1c. 
'!o he !;Up~ lfru c.rid ir:::t<sll~<.:: ty !~t'i.~ ;:;:,r~·:.r~~.:: ·;!') 

(a) ~st irr.~ te, 1 C:.OC:.<.l = 50,000 Metres 

{b) ::'.r.!::t;::!. le.i '"' 1()0 !·!et :c> s 

(c) B"11 i.:r:ct:· i!'.~· te:l l~!..!on = ·1~~, ·~oo Me tr.:-:; 

(a) Estim~teJ t0t~l = 

p. 1 

Ch.::cY.out 
~~.1 

t.·· st 

1 _ .. ' . 1 •_1 

1-: tJ 

. . ' 
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{b) Installed 
(c) Bale.rice inst:::ll;,tion 
Of the? total requir~ment, 
ste&m pii:;in:: c.re sup~lied 

).0 T.- ~iK'.l 

"; .. 
) .. 

= 
= 

147 

by 

Annex A - 2.4 p.2 

42 
9, 3~5 

hc:.:-• .:.:ers 

ownPr. 

Nos. 

Nos 

fur-

Rest 
Fo ... E r grou;, 

of the 

P<!rt.i.culars w::. th(lr<J..,.al 
fr:.Jm s tor.:~ 

Sh:-r:e out i...:-ect teink ... elc out Cl'_P:--r< 01..-

f· <: t. er· i 2 i L 1 Ti --~ t 
& Ch-·('k 

r <-.te!; __ 

(2) :. $ti:::~. tea 
1,487 1 .487 1 ,:.57 1 , 48~' Tot<,l (Tor:s) 1 I '.t? 

(b) Inst2llaticr. 
( ~· ,~ en - i ,l20 i • ~ ~::;·,· 1 t : \.) :: '-:,.:~ 

.10 I e; I e J)(Ibns) 
1' - ~ 

(c) 13;...: 1 eir.c t: inst 67 100 294 SSS 
<-i l h· ti on n·ons 

.., ....... , 
I J ...... I 

•,;i thdr2v;e;l Set. on 
i'ar ti:: ~l C1rs f our:d- ';rout Crieck out from store~ c:>t ion. c;rid test. 

( ~) !=:st im;- ted 89 69 8~ 89 t.ot2l(Tons) 

(b) In~tall;;tion 
'"t.·tu""('c-.:.· CJ • •• ci~ on 51 l.6 ~3 t.!L 
30/6/8 3)(1'ms) 

( c) Aal<:•r.c ~ -
Inst<::ll~tion 38 h) 46 89 

(Tor.s) 

(2) Total estlmEted qu~ntity = !~ 7' }01 

(b) lrstc,lled = NIL. 
(c) ' Ral~nce {n~rnllation = L4 7' j01 sq~ Metre!-. 
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s.o i·::.F 1{/.CTC1!t Y: 

(?.) Total e!:;t im2tEd quantity 

( b; Installed 
( c) Balar.ce in::'!:.11 ~t ion 

(,:) "!'o:.r:l e:.ti:~;-tc.1 ~~;.~r.ity 

(t.j !r:~.te:llcj 

(c) E~lance i~~t~]l~ti~~ 

= 120 tons 

= NIL 

= 320 t.ons 

1 r;.?. -~~:o si; .1:10:-tres 

::- auu sc;.l:ietr~:; 

= 156. 520 sq.metre~ 

7 .O P!STnUMENT PANE.LS & CC•NSOLE: 

(~) Tot 1 e~tirn~ted Gu~ntity 

(b) Ir:s:c:.lled 
(c) Balance in~t·llati~n 

(a) 'i'ot.al estim~:ted Ql.i2!i'ti t.y 

( t,) In.:: t<:il lel°~ 

( c} ~c:l~n~e i ri ~ 't <.: 11 2 t i on 

= KIL 

= 75 ~'.OS. 

= 2,66') i.os. 

= !~lL 

= 2. 6fi) ~~o:.. 

Pc.rticule:rs 
Withdrawl Inst~l 

(2) Lstimated "Cot.al 
(Nos.) 

( b ) In z t c.: 11 o t ! c ri ~'t ~ tu s 
( C?. S Ori 30/6/8 ;1. )(I.Os. ) 

(c) dalance 
lnrtallation(Nos.) 

fro~ starPs Cc~pletely 

243 

2J7 

36 

~(Y:''.·.:- In c.cc.::.tion to 2t.ove, the control ~·iH"'el~ 

!:UH•liE>c c:.lonc.~with the equin:1;£-ntc:: arf· t.<.J be 

inst~lled by th~ contractor. 

I. 

t~ i L 
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1: 

.1 

:/ 10.0 
!r 

! 

11.0 

VO'i'l•HS: 

(a) 'l'o tai estim<:t.?a quar.tity ::: 9)8 ~·.US. 

(b) In:::talled = "27 r\o~. 

(c} Balance instali.;:-tion = 911 ~OS. 

LICH "ING & PO !f.R OL'TLF'f :'.:: 

(a) Tot.;_l c:::ti1~1~ tea qu;:mtit.y = 5,189 t~os. 

(b) Installed = Y2l· t~os 

(c) ~alance in~t~!int~on = L,2c:: l.C~. 

i'1CTL :-

(i) Only Lir,htinc- fixtLrE.:: l·=-' r.t: SUVi•lied by 

the ownE:r. :11 nE-C·,~~<.:r\· w~;:n: or.!1 

conduit.ing sr::.11 r,(- !:>ur· l::.t"! c:fi\I ir c;t"llt-d 

by contr;;ctor. 

( :i. : ) F n r out < 0 or ] i !. i r.; ~ "· ~ t ·: , ,. : • : f~' .-. r c . 

snc:ll be supµl1ec~ c-nu l!.~:,.!.-=c .y Lr.t.· 

(i. ii) in l l i~~ t. i:"\ 1' dis tr it u:ic:. ;::::.r.~ l: u,.-1 1 i.;!".t i r.£: 

trcrnsfor-'.T.0r~ ~r2ll t? .si..:~;::. if:-rl l y tl.f' O\<.':-.vr 

bLt i:.stcllcu ty the cc.r.tr-; .:t:'Jr. 

(iv) tll power oui:let.s incl;J'l:n,- wt.•lu1nr.: outlE.-t!'" 

shall te supplied ty t!.e u\~r.(-r. 

(v) Pll swi"tcn, sockc·ts for indoc;r- lip-t tir.t 

su~::.1 be sup~liE-c and ir~:2lled by t.t1c cvr tr-;.t t•.1:·. -
12. (J 

'!'o To To pull Cr c>c r. ··· 
~:i tndrc:,w1 inst:-:1 C(>ni1cCt.!.O~;.s 

1--'art ic1;le;rs 
fr-::ir.. st.ores i11s i:<·.l 

CC:! (•le- ·'.:i! l le ;, r· J ( I 

~ur;port 
t:r?.Y 

{a) 'f'or ;:11 -
est .i1:1cited 17, C':JO 1 7, h:il) 17, t>..:io l'/ ,,6Sl0 17,690 1:,f,~, 

(r~~tres) 
' 

( 

-
' 

(b) In~·-talla- ' -tion 3,980 3,930 3,q6p N,l:L NIL I\ ::i.l 
zt2tus RS or 
)0/06/81 ' '' ' 

( r.;f' tr es) ' '' ' 

B&lar.cc ' ' ' ' ' ' -
inst&lla 13,910 ' 13,910: 13,91p 17:~:890 '17 8c.o 
t icr~ ( M~tres ' I ' I~ -, 7. as-

' ' ' ' ' ' ' '" ' ' 
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NOTS:--
(i) Only cable trays and all types of catles shall 

oe su;tplied by U:e owner. 

(ii) All Cable trays sup;·orts to be supplied End 

in~tEl!ed by the co~t~a~t0r. Supports fc~ 
-c~b~~~ br&nchi~C off from rnRin c&tle :rays to 

1r.oto:-s/equi;-,mer.~s/c::::ir1tr-0l pan~is etc sr;all t•e 

supt;lied anc ir 1 ~t<..lleu b~· ttlt- car.tractor. 

(iii) The q~antities {ru~ninc len~th) of c~ble 
tre:'y::. e:re shown. ~-.::0ti:r.<.T.t·.:: riue:nti"ty cf c:~·~·. 

:y_i::;e2 of c.,;.bles ::.;-e a:: f vll.0· ... ~s:-

( ~.; ) 1 (.\' f·ower - . 1 
L~t ..... e;; 

.. , ~ ~ , OC,(J :i;L :. ~\- ~. .. -
( ; '. c:: !'"' r·~;,~·er 

~ 
•· 

':..J ·D 
,. 

..., J .. t." . . . ~ -
( c) 11 Y.'1 rowt::'r Cc1ll e~ <;', Ov0 II 

(d) f,QQ'/ Contr0l i..'.<:!'.·lt-5 2 -~~I 1 .J:•u 11 

Tcl..c.l L+ r: .2 , o .. ~,o rr.c: t.r< ~ 

P.S 

(iv) tll cable gland~ £~d c&ble lu~s, wherever nece5s~ry 

sh~l~ be suprlied by ~h~ ca~tra~tor, in~l~~i~· 
c~bJe joi~tin~ or termin8tic~ kits for Hi & LV c~tl~~. 

(v) /ll loc&l push button st~~io~s ~h&ll b~ sup~li~a 

2~d :nst~lled by the cnrtractor. 
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i..lp t.o 1 50 

cs 
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111,629 . 1 J • b?9 111,f,29 1 ~ ,(,29 11; '6~·~ 

"17,81:8 17, S!~ o 17' 51; 8 17, SJ1 .~ 17, 1:,J,fj 

766 700 700 700 ' 700 

Ill Pipe:=.; \';1lve·s :.:,nd F'iLtinp~: of '·C·m:1: 0 E.inci t.if']O\o' 

·.:.il] tL' sur:;..Jieu <.rid jr,·t..lit:.·<.J by;~.-. F Co!1t:·act01", 

Estim<.tN1 r.1unntity = !~0,000 i'ct0r~. 
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3 :)edroo!r. Duplex 

!kli::r1e lor ~u;_-:irtcrs 

r-:::-..n:.1;::er.!Lnt I A I nun~ alow 

! :..:na;~e,_:~nt ':3' : 1.un;7;~l011! 

; .. otel ':n:..irlets 

: _,.y:el :~entral :-"'acili ti.~s 

::ursery & Primary _;c;~ool 

'. ~~i:;;::_it:c,_l C_Q.r:!t·l~X 

( :'":) .,ci'.t:inistrative/;)i;;.;~o::istic 

;L'"ld !:::;;eri:;er1cy !~locks 

(c) 

(d) 

: .I:..L ·Tl'!:: 

2. ·~·r.::.iininc Bui lc.iir!3 
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I llf'Vf llAfA - f!IWCIAL Mll.fSIS 
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l I-In,._. lllll - l'lllSd lactiwtian 

' - ------ I 
S 9l/Ot/211/1ST 
6 FDWCL._ MIUSIS II 11111 USS 
1 PlllJECTICll II CDISTMTllEA.. TDftS 
a lllJEl. • c' - £DT sua:: flfl. Oil 
9 

ID E1dwla latt llrdl li90: 11151 = 
11 Ave [Jdwla llltt Oldtliel. : UISS = 
12 
ll ler "'9ject l.lpl-catlan Dlbl 

16 Ytr O! frod. 5trt 'I f'll1ll 
1s Ter ot frod. Stn r111 ,._. 
16 1st Yer of 'roj«t Ui>lceaQtlan 
17 
II l'lllUTICll l'l.UmI!lG 
19 
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l6 T!f' Pulo (ldt) 
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ll o lloodfr~ Paoer: vf-1 
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1991 

122 
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l!li 
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67 

19'111 
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0.0 
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0.0 
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1992 
3 

0.0 
0.0 

1993 
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0.0 
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611 S.US I .-ODS DAT& 

" .i l. ~ llir llocltl'I' llocltl'C' 
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1. Equipment Cost Estimate 

Model B Model C 

1000 US$ 1000 N 1000 US$ 1000 N 

Wood preparation 5'300 630 
Digester, Brown Stock 530 
Bleach plant 8'560 
Pulp drying 260 
Evaporators 290 
Recovery Boiler 2'380 500 
Recausticizing 280 
Lime Kiln 260 250 
Chem. Preparation 12'000 650 
Stock Preparation 160 125 410 200 
Paper Mill 7'300 250 10'200 500 
Finishing, Converting 2'500 250 3'000 250 
Power and Aux.Boilers 420 250 400 250 
Turbo Generators 400 
Power Group Aux. 420 250 570 
Water supply 70 75 270 100 
Effluer.t treatment 25 200 1 I GOO 250 
Maintenance serv. 2'080 250 6'440 1 I 000 
Communications 1 I 040 125 4'290 500 
Administration Serv. 230 375 570 1I000 
Fire Protection, safety 230 65 570 130 
Lab. and Techn.Control 355 125 890 250 
Spare Parts&Store items 2'8~0 500 10'750 1 I 000 
Pumps and Agitators 115 450 
Piping 1 '540 500 8'950 1 '500 
Electrical 1 • 460 500 8'870 1 I 500 
Instrumentation 1 • 540 250 5'820 500 
Tile Lining 400 
Gratings,Covers,Guards 750 400 2'580 1 • 000 
Mobile Equipment 1 • 770 5'600 2'000 
Freight, Insurance 2'400 400 10'000 5'000 

Total 27'215 4'890 113'120 18'960 

Notes: Major cost components have been estimated with vendors 
input obtained in April/May 90. Other cost elements were 
calculated from P&W estimates, after critical review 
of such data and corresponding adaptations to the 
1990 cost level. 
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2. Civil Works Cost Estimate Mill (1000 N 1990 est.; 

Earthwork 

Reinforced concrete 
incl. steel 

Tiling 

Structural & ancillary steel 

Siding & Masonry 

Roofing 

Flooring 

Internal finishing 

Apertures 

Plumbing 

Lighting & LV services 

Painting & decoration 

Structure & civil general 

Contractor's 
preliminaries 25% 

Furniture 

Contingencies 5% 

Civil works mill (total) 

Model B 

40 

900 

300 

10'800 

850 

700 

450 

750 

700 

250 

200 

200 

2'500 

18'600 

4'600 

800 

1I000 

2:. '000 

Model C 

90 

2'500 

450 

15'300 

1 '400 

1 '850 

750 

1 '1 00 

1 '000 

560 

400 

350 

13'700 

39'500 

10'000 

1 I 320 

2'000 

52'820 

I 
I 

, I 
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3. Civil Works Cost Estimate Tovnsite ( 1000 N 1990 est.) 

Houses, bungalows, etc. 

Motel, chalet blocks and 
central facilities 

Nursery and primary school 

Hospital complex 

Emergency ward 

Water supply system 

Roads and drainage 

Electrification 

Model B 

33 I 920 1 ) 

600 

105 

4'000 

875 

39'500 

Model C 

38'520 2 ) 

2'037 

1 '845 

3'500 

( - ) 

122 

8'750 

950 

55'724 

1 
)Model B: All houses and bachelor quarters, 50% of 

bungalows incl. ancillaries and services 

2
)Model C: As for B, but including all bungalows etc. 
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4. Erection Cost Estimate 

Management & supervision 

Erectors & commissioning eng. 

Tradesmen & specialists 

Indirect & other labour 

Subtotal labour 

Camp operation 

Townsite costs 

Catering 

Medical & social services 

Fares & travel expenses 

Subtotal Personnel services 

1987 

$ x 
1000 

6'000 

5'700 

2'800 

N x 

1000 

1 I 300 

200 

6'800 

5'200 

2'800 

5'200 

1:)'600 

180 500 

1'020 1'100 

Erection equipment 4'920 2'100 

Erection materials 540 2'200 

Erection consumables 360 2'100 

Temporary buildings 180 600 

Duties & levies 3'400 

HANS RAHM INGENIEURPLANUNG .1.G 
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1990/91 

$ x 

1000 

6'720 

6'820 

3'400 

16'940 

220 

2'040 

2'260 

5'510 

610 

400 

200 

N x 
1000 

2'600 

400 

13'600 

10'400 

27'000 

7'000 

13'000 

14'000 

1 '250 

2'750 

38'000 

6'300 

6'600 

6'300 

1 I 500 

_F_r_e_i_g~h~t"--c~l~e~a~r~a~n~c~e;.....~~~~~~~~~~~--'6~0~0:__~~~~~~~~~___:1~'~500 
Subtotal equipment & materials 6'720 22'200 

Lagos office expenses 170 

Communications 260 

Site off ice expenses 90 

Insurance 280 

Mobilisation & demobilisation 2'700 

Overheads 2'800 

Subtotal off ices & overheads 

2'000 

900 

700 

1 I 1 00 

3'000 

4'600 

190 

290 

100 

320 

3'030 

3'140 

7 ''070 

5'000 

2'250 

1 I 750 

2'750 

7'500 

11 I 500 

30'750 

Total 3 2 f' 9 9 0 '1 1 7 I 9 5 0 

,---,-----,--,----,.------1 
I I I I Ill 

I II I 
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S. Total Investment cost 

Model B Model c 

$ x N x $ x N x 
1000 1000 1000 1000 

1 Pr~ject management, 
engineering 370 300 4'160 1'000 

2 Equipment, materials 27'215 4'890 113'120 18'960 

3 Equipment inspection (in 2) ?40 450 

4 Equipment refurbishment (in 2) 7'500 32'500 

5 Site management (in 1 ) 9'410 18'800 

6 Training (in 1 ) 500 2'400 

7 Technical assistance (in 1 ) 11 '700 5'600 

8 Civil works millsite 25'000 52'820 

9 Erection services 11 '200 35'000 32'990 117'950 

10 Contingency 9'000 12'500 

11 Civil work - townsite 39'500 55'730 

12 Forestry p.m. p.m. 

Total 38'785 104'690 1C9'120 318'710 

111 11 I ' '' 
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Material Requirements and Costs 

16 I----------------------------------------------------
11 11mm IEQIIIDCITS m com I l1it Costs l•Uec1irnnts hterid Costs 
II 1---------------------------------------------------
H l.. Pra41cti11 of II Uort Fi•re hi• 
90 mir•/tlsu tln•/Wt. •11• llin/Ht llS$/Wt 
'1 '8eliu hi• loo4 I Ill 1.111 mo 20U 
'2 l 
!l c•eaicds l&in/t t9/Ht ,11, 
'4 a Sofo1mbaute (ldCO]J UOO U 0.2 
9S o Custic So4i (11011 108' ,,IOC 0.0 0 0.1 
'6 o Sodi11 nloride lbCll Im I,100 41.0 4i U 
'1 o S1lphric lcid (llSCO 100\ 4,SSO 2.0 9 1.2 
91 a Sllphr ISi 6,SOO 5.0 l1 U 
i9 0 Liu Stoae (C&COJJ m u.o n u 

100 a Sdt C•lt lfdS041 t,m 2U 49 U 
IOI o lydra,eaperoxim20211m l•irl ll I.I I 0.1 
102 o Li••id Qlor. liirl 15 0.0 0 0.0 
101 a Cb1ic1ls tor Elllmt Tmt1.I l!I 2U 
104 I··- ---------------------·------------· ------------ --
10§ l•terid Costs llmbd Skort Fibrtl 2,011 m.l 
IO' I --- ------- -- -------- -- ------------- -- -- -------------
!01 
IOI I --------------- lodtl T---------------
109 2. rrod1ctio1 of Piper I l•t.lt••irm1ts literid Costs 
1IO I ( .. t9 pllp/lt piper) (OSS/lt pi~erl 

111 hlf IOSS/iU pllf •l-1 •c ti-I 1c 
111 a 11 11 Qnicd r.1, 1•41 m m m 2su m. J 
m o m r11, l•O m o m o.o m.2 
llC o II SF Qeaiul hlf ( .. ) IOO m 0 m.o 0.0 
llS Cbtic:ils a4 U4itim 0$$/t Ht. ltt/lt piper) 
m 0 OiH Chr m IS It H.4 SU 
Ill o size 1m 1 1 11.1 ID.l 
Ill o Un SH 11 11 U U 
m o sure• m n o JU o.o 
lll lnfPil9 literid I U U 
111 --- ---- --····-- --- -- -·- -· · -- · --- ---I··--··-····---··-·---- -- · ----- ---- -- ------- ---- --- --
m literid costs ''' P•per 1 muo 1m.oo m.2 nu 
Ill ·---· --- ---- -·- --- -- ---- · · · · · · · ····I··················· -· -·· --- · ·- -· ··-· · ·-·-· ·--·-· ·-· · 

--------------- lod!I 'C' ---------------
lit.le(1irm1ts 

! id tq pal p/lt piper I 
•l·l •1·2 
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1 1 10.Z 10.l 

11 11 u u 
4S 0 JU 0.0 
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l Table : Projected Paytoll ot l"IJPia Paper- 11111 - Ible.I 'I' 
2 
JI I I I I 
4~ I l'Witiml.Jab nue !Pn»jecttd 11'9-SWrll Socbl llntlil I 1tlW Paytoll I 
SI I J9lpll )Mlll OIUnlllO 1' at Wuy OlainMO I lkiR/bll llOOllllin P·•· I 
61 I I I I I I I 
1 lQaerU lllnl9K' llllDliJer" I l I I.Im I 50l 4.lm I 12.lm I lM.O I 
I I LSll:nt.ary I 2 I a I ~ DI I 2.lm I M.O I 
9 I I I I I I 0 I 0.0 I 

10 lQality Qmtro1 llml 11111111. I l I l.500 I 50l l. 150 I U.150 I 18'.0 I 
11 lUlil lQality IMpect« I 9 I a I ~ DI I 9.lm I 1C9.0 I 
12 I Dldper.IOB:lll!c I 12 I Jiii I a 1S [ 4.500 I 54.0 I 
UI I I I I I 0 l 0.0 I 
HI I I I I I I I 
lS I ISllllC.ot.U I 27 I I I 43,250 I 519.0 I 
16 I I I---I I I I I 
11 IMdJli.stntim ~111111 I l I S.lm I 5(1' ?.500 I 1,500 I 90.0 I 
11 I JDiYillaa 111111 I 2 I 4,lm I 5(1' 2.om I 12.lm I 144.0 I 
19 I ISl!l:.UaallMll I 61 J,500 I - l.«IO I 29.«JO I JS2.8 I 
3)[ ls.nt.aryll'ypi.st I 2 I .., : a DI I 2,lm I 2-1.0 I 
Zl ~l I 11 I llm I a 250 I 22.500 I !l'O.O 
22 llediCll I 10 I lCDI I ~ 250 I 12.500 I 150.0 
2l m-..irt I 2S I DI a DI I 2S,lm I l00.0 
MI nue I lS I «IO I a IOO I 1,!al I 'JO.O I 
2S ISeaKity I JSI GI a 100 I 11.500 I 210.0 I 
2' I I I I I I I I 
27 I ~ I 1141 I I U5.900 I I.OU I 
28 I I I I I I I I 
29 IFilula Illeplr1mlll llellf I l I S.lm I 50l 2.500 I 1,!al I 'JO.O I 
JO I JDi'ri.sim llMI I 2 I 4,lm I 50l ?.000 I l?,lm I l.a;.O I 
ll I !Sectim Reid I 6 I J,500 I a l.«IO I 29.« I 3S2.8 I 
l2 I ISecntuyll'ypist I l I a I a 200 I I,CDJ I 12.0 I 
ll I L'latDmUllt I 12 I 2.om I 5(1' 1.000 I 36.cn> I U?.O I 
l4 I IO erk I 10 I 1.000 I 25\ 250 I 12.500 I 150.0 [ 
JS I I I I I I I [ 

J6 I ·~ I l2 I I I 911.«XI I l, llli.8 I 
J1 I I I I I I-----I I 
l8 Ia:-ti.t ~llellf I l I S.lm I 50l 2,500 I 1.!al I 90.0 T 
l9 I JDirisim l8ld I 2 I 4,000 I 50l 2.000 T 12.00Ci I 14-1.0 l 
40 I ISecti<n llNf I 5I l.!al I 0 l.«IO I 24,500 I ~.OI 

ti I ISecntuyll'ypi.st I l I a I 25\ 3JO I 1,000 I 12.0 I 
.CI ~ I 15 I l,000 I 25\ 250 I 18.150 I ?:!5.0 l 
4l I IO erk I 10 I 6ClO I a 150 I 1,500 I 90.0 I 
44 I Illrlper/UISlcilled/Qslall I I JOO I °' 0 I ?,«XI I ~-8 I 
4S I I I I I I I I 
46 I ISQbtoul I 42 I I I 73,650 I 883.8 I 
41 I I I I---I I I I 
48 Dt&ultawaat ~llellf I l [ 5.000 I 5°' 2.500 [ 7,500 I 'lO.O I 
4'J I IDi'risim llellf I 2 I 4,000 I 5°' 2.000 [ 12,000 I 14-1.(1 l 

50 I IS«.'tiCll ~ I I I l.500 I a 1.-llO I 39.200 I .;70.4 • 
Sl I I.Secreuryfl'Jpist/Clert I l I IOO I a 200 I I.COO I 12.0 [ 
S2 I l'l'edlllici• I '1 IOO I :?»\ 200 I 6.CXXI I 72.0 I 
SJ I I!ledlmic. Electrici.111 I JO I IOO I 25\ 200 I .J0,000 I 360.0 I 
54 IQ ril 1lorlls I 9 I IOO I 25\ 200 I 9,CXXI I 108.0 I 
SS ~.Vorbtql I »I IOO 25\ 200 I l>.CXXI i 240.0 [ 
56 Utilit7 I 9 I 900 a .160 I 11.340 [ ll6. l I 
Sl Dr;irinq ex hoe I SI IOO 25\ 200 I S,000 I 60.0 I 
58 I Dlelper /INICilled/Cl:sllllI JS I JOO I °' 0 [ 10,500 I 126.0 T 
S9 I I I I---1 I I 
60 I I~ I 12' I I I 1'11.540 I 1.118.S r 
61 I I I---I --I I ' 62 IPrc:lcb:ticll Dleputmlll 1111111 l I s.om 1 5°' 2.500 I 7.500 I 90.0 I 
6J I IDivUim IMd 2 I 4,000 I 5°' 2.000 I 12.CXXI I 144.0 I 
64 I ISecti<11 lleldlr- I S I l,500 I a 1.400 I 24,500 I 294.0 I 
6S I ISecreWyJTypist/Qert I 4 I IOO I 25\ :m r 4.<m I u.o r 

". ~tor~ I 14' I IOO I 25\ 200 I 146,000 I 1.~2.0 I 
61 I Dldperl\nkilled/~ 19 I JOO I °' 0 I :?..J,lal I 284.4 I 
61 I I I I I I 1-----I 
'9 I r~ I 2l1 I I I 211, 'Jal I 2.612.4 I 
'JO I I 1---1 I I 1-----1 
7lrrot•l P•per " i 1 1 I Sll I I I 731,440 I l.~.J I 
72 I 1--1---1 I 1----1 
1l Soci.t llen!fiU • hallinrf Mid lnnl I I I I 

I I I I I I 
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l Nile : l'ro)ft.1<'1 hlTOll ol l>IQPiA h&JtC !till - "*1 "C" 
2 
l I l l l (------- ---------
4 Illeplnmnt l l!U5ltlai/.HI Title (Projected IAW9.SUKyl Sociu ll!nrtit I 1btoll Payroll I 
')I l IBlpl~llMUraM01' o( SUAfl IMUraltlll r ~nMDtll IlOCOIUn P-•-1 
61 l l l I I I I 
7 !C81en1 l\iN9!r ~ l 1 l 1.000 I SO- 4,000 I 12.000 I 144.0 I 
I l l~ l 2 l 800 l 3' DI l 2.000 l 24.0 I 
9 I l l l l I 0 I 0.0 • 

10 lQalitf CClltrol ruut Reid I l I l.500 I ~ l,150 I l'>.'l'JO I 119.0 I 
U lUlit [Ql&lity l.mpectcJ£ l 12 I 800 I ~ D I 12,000 I 144.0 I 
12 I Jkl.pK/a.:taK" I 12 l JQO I ~ 75 I 4.500 I 54.0 I 
ll I l I l l I 0 I 0.0 I 
14 l I- 1---t I--------1 l I 
15 I l9111toUi I lO l l I 46, 250 I 555.0 I 
16 I I I I l I I I 
17 IMlwstr~tiai ~t llYd I l l '>.000 l ~ 2.500 I 7.500 I 90.11 I 
11 I 1Dnis1at lield l 2 l 4.CIOO l ~ 2.000 I 12,000 I 144.0 I 
19 I CS&:t1ai liMd I 6 l l.!illO l a l.«lO I 2',«Xl l 152.1 I 
2D I lS«nUryfl\'PlSt l 2 I 800 l 25\ DI I 2.000 I 24 .0 I 
21 l"H'snltl l 11 I 1000 l 3' 250 I 22. 500 l ?JO .0 
22 "'91.lal l 10 I 1000 l 3' 250 I 12,500 I 150.0 
2J ~ I 25 l 800 l 25\ 20() I 25,000 I lOO.O 
24 I mre I l'> I 400 I 25\ 100 l 7.500 I 90.0 I 
25 ISecurity I l'> I 8 I 3' 100 I 17.500 I 210.0 I 
2' I I· I I 1--- I I I 
27 I ~oul I 114 I I I ll'>.900 I l.6l0.I I 
~ I I I 1----I I- I I 
29 ~ ~t liYI 1 l I '>.000 I ~ 2,500 I 7,500 I 'lO.O I 
lO I llhns1.:11 liNd I 2 l 4,000 l ~ 2.000 I 12.000 I lRO I 
JI I ISo!Ctlat !ioYd I 6 I l.500 I Q 1.400 I 2'.«Yl I l'>2.8 l 
32 I Is..>..~t.&r?/l'?'lllS• I I I 800 I 25\ :!llO I 1,000 I 12.0 I 
J:J I L~Ullt I 12 I 2.000 I ~ 1.000 I 16,000 I .U2.0 l 
).; I IC~rk ( IO I 1.000 I ~ 250 I 12.500 I 150.0 I 
)') I I I I---1 I----1 I 
l6 I I~t.:>Ul I 12 I I I ')&,;.)() I 1.180.8 I 
17 I I-- I 1----I----- I I I 
11 Ie:-rc:.U ~t lie..i I l I '>.000 I ~ 2.500 I 7.500 I 90.0 I 
l9 I llh•"is1ai n.i..i I 2 I 4.000 I ~ 2.000 I 12.000 I 144.0 I 
«> I ISecnai lield I ') I l.500 I a uoo I 24.500 I 294.0 I 
41 I ISecreUr!fl\'P:.St I I I Ql I 25\ 20() : 1.000 I 12.0 I 
42 I IStorel<eeper I l'> I l ,000 I 25\ 250 I IB.150 I :?25.0 I 
4J l lCe:il: I 10 l 600 I 25\ 150 l 7.500 I 'lO.O I 
44 I Ilielpn/l'llSkllled/C.1:aiall 8 [ lOO I <1' 0 I 2.400 I :!.S.S I 
45 I I I---1- ---I l I I 
46 l [Slibl'.Dt.tl I C? I I I 73,650 I 883.8 I 
41 I I I 1-----t I I I 
48 l!lwlt~ ~t llYd I 1 I '>.000 I ~ 2.500 I 7,!lro I 90.0 I 
~ I IDh"isiai Heid I l l 4.000 I ~ 2.000 I 18.t'OO l 216.0 I 
50 I tS«uai llMl/For.- I 16 I 1.500 I .;cJ\ 1.-IOO I 78.400 I 'HO.I I 
51 I lSecreWVfl\'Put/Cerir. I I I 800 I 25\ 200 I l.~ I 12.0 I 
'>2 I !Tedlnimll I a I Q) I 25\ 200 I 8.00) I 96.0 I 
')) I L'tecNIUc. Electrin.m I 41 I Q) I 25\ 200 I 47 .000 I !>64.0 I 
S4 ICivil Vorb I 9 I Ql I ~ ~ I 9,000 I 108.0 I 
')') OlqineeriJ1q. Vorllsbop I 20 I Ql 25\ 200 I ~. 000 I 240 .0 I 
S6 Utility I 9 I 900 4°' l60 I 11.J.;0 I 116.1 I 
')7 llrM1111 om~ I ') I 800 3' :XO I '>.000 I 60.0 I 
SI I Old11«/l.hlkille4/c.a.tll 62 I lOO I <1' 0 I 18.600 I 2'.!.l.2 I 
'>9 I I I-- -1----1 I I I 
60 I ISUbtoUl I 181 I I I 221.MO I 2.686.1 I 
61 I- I I----I---1--------I----I----I 
62 Il"rab.'t100 Illeplrtmnt MMI l 1 I ~.000 I 5l"'i 2.500 l 1.500 I 90.0 l 
6J I !Dlvuiai llNll I 4 I 4,000 I ~ 2.000 I 24.000 I 281.0 I 
64 I l~lCll llMl/Tcx.m I 9 I UOO I 4°' 1.400 I 44,100 I '>29.2 I 
6') I ~."Typut/Oerir. I 4 I Ql I Z>\ :;m I 4,000 I 41.0 I 
"' I l<»er•tor~ l 291 I 800 I ~ _))O I :?91,t'OO I un.o I 
67 I ~lperl\.Nlalled/C.umll 142 I lOO I °' 0 I 42.600 I 511.2 I 
68 I I 1----1-·---I----- I I-----I 
69 I ~toUl I 4!11 I I I 4ll,200 l 4.9Sl.4 I 
~I I 1----:-----1-------------1------1 I 
71 rr 0 t • I p. p It r " I I I I ~ I 1 I 991.240 I 11."4.9 I 
72 !--------·· -------- ----l··-------1- · ······I·- ------~ - -----1-------1---·-·--I 
1J Son•! B.slefl ~ = lnlll"3 nl tr .-ii I I I I 

I I I I I I 
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M 

'l67 NW.YSIS If COORIBUTicrt CAPACITY (US S/Dar) US S/adt 
268 I nooe1 'B' ------ llodd 'c' -----
269 Paper blit1 I wf-1 llC vf-1 wf-2 Bl Sf Pulp81 Sf Pulp 
270 -- ---------------I---------------------------------
2711. Rev~ I 
2n o Bl Sf Pulp !ExPOrtl 165,cm.o 1,350.0 
273 o Paoer in Retls n,cm.o 66,WJ.o n,cm.o n,cm.o 
m o Paoer in Sheets 175,IDJ.O 161,Wl.O 175,cm.o 175,00J.O 
275 Averave Reverue w Shift I 2'7,cm.o 221,1m.o m,cm.o m,cm.o 165,WJ.o 1,350.o 
276 -----------------!----------- --------
m 2. Direct Costs 
278 o llPOl'ted Bl lF Pul~ 50,960.0 63,250.0 50,960.0 53,1«.0 0.0 0.0 
279 o !llPOt'~ed Tlf Pulp 0.0 80,e.IO.O 0.0 0.0 0.0 0.0 
280 o llPOl'ted Bl Sf Pulp 104,800.0 0.0 0 0 0.0 0.0 0.0 
231 o Glelina PulPWO<I 0.0 0.0 2(,b28.0 25, 71U 63, 933.3 564.0 
282 o Chi:1icals + Additi~es 23,(83.0 16,001.8 29, 193. 7 2l, 965.3 15, 984.1 130.8 
283 o El.Enerw anc1 Stea- ,,337.7 ,,337.7 25,787.7 26,2n., ,7,5n.8 389.2 
284 --------------------------------------1---------------------------------------------------
285 Total Costs I 1~.580.7 169,'19.5 130,569.4 127,100.2 132,490.2 l,084.0 
2S6 --------------------------------1----------------------------------------------------------
287 financial Contrib\.cior. Caoacity !fCC) I ~.'19.3 57.~.s ~~~.430.6 1!9,899.8 3~.509.8 2~~.D 

288 I 
289 :::::::::::::::::::::::::::::::=::::::I=====:::::::::::::::::============::::::::::::::::::::::::::: 
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~I !11Wut9fl\I 
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Annex A-4.4-0 
Average Exchange Rate 

Average Exchange Rate 
Year 

Naira USS 

1977 1 1.5 

1978 1 1.6 

1979 1 1.67 

1980 1 1.86 

1981 1 1.49 

1982 1 1.5 

1983 1 1.15 

1984 1 1.13 

1985 1 1.136 

1986 up to 9/86 1 1.1 
since 10/86 4.4 1 

-
1987 5.5 1 

1988 6.3 1 

1989 7.5 1 

1990 (March) 7.9 1 

I I I I 
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